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U.S. Nuclear Regulatory Commission

Technical Assistance Request, Heritage Minerals, Inc., Possession and Transfer of Monazite-Rich
Product

HPPOS-301 PDR-9306220344
Title: Technical Assistance Requést, Heritage Minerals,
Inq., Possession and Transfer of Monazite-Rich Product
See the memorandum from R. L. Fonner to J. D. Kinneman
dated November 30, 1990, and the memorandum from J. E.
Glenn to R. R. Bellamy dated April 29, 1992. The memos
response to a TAR from Region I regarding the Hefitage
Minerals, Inc. ("Heritage"), request which proposed onsite
disposal of monazite-;ich sapds by returning this monazite
- material to the host material from which it was derived.
The disposal of the monazite sands involves complicated |
issues because the radiation hazard is caused mostly by
naturally occurring radioactive materials (NORM) not
covered by the Atomic Energy Act (AEA).
Heritage discontinued operations in July 1990, and they
have decontamiﬁated their building and equipment in
accordance with their license (enclosures). They estimate,
however, that 695 cubic yards of monazite sand remain on
the site. The monazite-rich sand contains about 2,000 |
picocuries of thorium-232 per gram based on analysis for
ac.t_inium-228 and a dry density for the monazite-rich sand

of approximately 2.7 grams per cubic centimeter. This sand

http://www .nrc.gov/about-nrc/radiation/hppos/hppos301.html 10/5/2007
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resulted from separation of the monazite- rich sands from
previously processed subsurface deposits. The licensee has
been unable to sell the monazite-rich sand and proposes
onsite disposal by mixing it with an estimated 102,500
cubic yafds of proce‘ssed sand located in the salvage
storage, recycled tailings, and original new feed areas
(also known as the blue and gray areas, after the coloring
of maps submitted by the liceﬁsee). The licensee intends
to also submit a proposal to the State of New Jersey
Department of Environmental Protection (NJDEP) to place a
deed restriction on the property, cover the sand with a

layer of soil, and use the area as a golf course. This

approach will dispose o'f both the NRC licensed sand and the
other sand of much lower concentration about which NJDEP is
concerned.

Senior personnel of OGC have met to considered the question
of NRC regulation of source material under NRC rules and
AEA as applied to the areas referred to in License

Condition 15 as the "original new feed area”, "recycled
tailings area", and "salvage storage area". The areas

referred to as the gray and blue areas. The problem arises
from the fact that the source material content of the

materials in these areas is less that 0.05% source material

by weight, and therefore represents a preexisting

unimportant quantity under 10 CFR 40.13 (a) exempt from

http://www.nrc.gov/about-nrc/radiation/hppos/hppos301.html
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regulation. It should be noted that the AEA required the
Commission to establish unimportant quantities (AEA Section
62). The first consensus reached was that regulation could

not be based upon a characterization of the areas as having
directly licensable material. That is, the contamiﬁatioﬁ

is an unimportant quantity (the contamination is clearly
not byproduct material).

The second issue was whether thé activities in the plant

(in the red éreaj that resulted in separating out a
monazite-rich product with source material in excess of
.05% by weight provided a basis for jurisdiction over the
blue and gray afeas. The Commission has asserted
jurisdiction over activities of licensees that were

ancillary to the primary licensed activity. In the 1970s,

the NRC staff relied upon the‘ NEPA theory to condition
uranium milling licenses for remediation of mill tailings
disposal areas prior to the enactment of the Uranium Mill
Tailings Radiétion Control Act (UMTRCA) of 1978. All of
these cases and practices, however, are marked by a feature
that distinguishes them from Heritage Minerals. That is,
the fact that the ancillary matters regulated under the
National Environmental Policy Act (NEPA) theory would not
occur or be present but for the primary licensed activity,
i.e., the nuclear power plant or the uranium mill.

Initially, the separation of the monazite-rich product was

http://www.nrc.gov/about-nrc/radiation/hppos/hppos301.html _ 10/5/2007
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ephemeral. It was considered a waste and put back into the
waste stream. Indeed, during this period the process was

not considered é licensable operation. The dry mill

tailings were not stored (in the gray area) for

reprocessing because of their source material value, but
for other minerals such as ilmenite and rutile. Any source
material in this feedstock was an unimportant Quantity. |
The gray and blue areas Would exist even if no
monazite-rich materials were ever Separated in the process;
thus, the contamination is not the necessary consequence of
a licensed (in the Heritage situation-liéensable) activity,
and which would not occur but for the licensed activity. |
The consensus is that the NEPA theory provides no basis to
regulate the grﬁy and blue areas. This result is

consistent with the analogous licensing of side stream |
extraction of uranium at mineral processing facilities in
the western states. The NRC has licensed the side stream
extraction of uranium from the effluent of processing of
nonsource material ores. In so doing, it has not attempted
’to regulated the process before the ‘uranium exﬁactibn

step, nor éfter, particuiarly with fespect to waste streams.
Aithough OGC is mindful of the staff's concern about the
radiation levels in the blue and gray areas, the OGC
conclusion is that it is cioubtful that NRC should undertake

to regulate in the blue and gray areas. Accordingly, we

http://www.nrc. gov/about-mc/radiation/hppos/hppo§30 1.html 10/5/2007
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~suggest that License Condition 15 be revised. We see two
options, although more may exist. First, remove reference
to the areas of questionable regulation altogether, which
would leave the question of regulation totally in the State
of New Jersey. This option would recognize that the
lradiation hazard is caused mostly by naturally occurring
radioactive material not covered by the AEA (actinium-228 |
and lead-212 predominate), presenting a legal situation
identical to the radium in uranium mill tailings prior to

the enactment of UMTRCA, but lacking the NEPA link as
discussed above. Second, cover these areas in the license
on a basis of acceptance by Heritage, as a voluntary
commitment, to adhere to an NRC position (for example, to
Option 3 invt‘he Branch Technical Position, 46 FR
52061-5206_3). In any case the State of New Jersey
authorities §hould be informed and included in any further
discussions of this matter. Based upon the conclusions
noted above,l i.e., that the radiation hazard results
predominantly from NORM, we would not consider regulation
of the radiation hazards in the blue and gray areas to be
preempted.

Regulatory references: Atomic Energy Act
Subject codes: 9.0, 12.9, 12.19

Applicability: Source Material

http://www.nrc.gov/about-nrc/radiation/hppos/hppos301.html 10/5/2007
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September 27, 1990

Mr. John D. Kinneman, Chief
United States Nuclear Regulatory. Comm1551on
Region I, Nuclear Material Section B .

475 Allendale Road .
King of Prussia, Pennsylvania 19406

Dear Mr. Kinneman:

As you know, on August.?4, 1990, Heritaée Minerals Inc.
ceaSed-ptocessing:ahd recove ry operatiéns at its site near
Lakehurst, Newaersey. As a result of this cessation, we have
been forced!to re-éQaiuate our plans for decontaminating the
site~ané for ttaﬁsfelring or disposing of the monazite. We are

writing to let you knnw of our current plans in that regard.

I also want to'thénk you tor your understanding and
flexibility in supporting uur decision to bégin immediate
decontamination of the plant buildings and equipment.

Decontaminatidn is currently pmi.ceeding smoothly.

_ﬁriér to our decision .tn cease opexétiohs at the site; you
and- T spoke by teiephone oﬁ August 3, 5990. At that time, you
sugyesit ed that we prepare a prouposed "scheme” fofllicensing the
site¢ 1n a manner tﬁat'Qxlt be'a.;vpfthe-to both NRC and |
Hw-:}agé, Qou also requeste.t thot w provide you with a ﬁrier

4. .-ussion of our view Of 1« . t ional issues that affedl-
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NRC's authority over various materials and_wawtw Surersr owach
are present at the site. Both discussions . folliw. We h;ve‘
first pfesented our view of the iegal and jurisdjcaxanaf issues‘
at the site, which we believe, in turn, justify ocur proposed

'licensing and decontamination plans, which follow thereafter.

At éhe outset, we alskoant to note our recognition and
appreciatign for NRC's concerns regatding-héalth and.safety
issues at the site. It is our hope thal these concerns can be
fully satisfied without Heritage\being fHreced to relinqhish any
of its iegal rights. Moreover, Qe recognize and in no ﬁay
dispute, NRC's right and responsibility to license and regulate
certain activities at the site which dir.eétly-involve the

possession, use and transfer of source material.

I. LEGAL AND JURISLICTIONAL ISSUES

As we have noted in our previous telephone conversations,
we Lol iev  that NRC authority a' the Heritage site propériy
app! v . +:.- those areas where until recently source material wus

beire gonesated and processed at the site} i.e., the dry mi‘:f

pere. ... ot the wet mill and, of course, the monazite st .
area :n. view is that other areas of the site cannot rxnpn::
bee «-i+ wred as within the scope of NRC authority. Our

1easxy . tor this conclusion are set forth more (ully be inw
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As you know,,tﬁé primary NR¢ nnabtinq_stafu&e; the Atomic
Energy Act, 42 U,S.C.v2051w2112,.as‘amended, grants NRC
jurisdiction over'“source,.Speciél nuclear and by-product
material.” Special nuclear material is not present at the site
s0 no regulatory requirements relating tq its poséeééion and
control'are'applicable. More importantly, NRC controls 1elated
to by—pioduct,material, alfhoughApotentially more relevant, ére'

equally inapplicable.

The statutory definition of by-product'material is
"tailings or wastes produced by the extraction or concentration

of uranium or thorium from any ore processed primarily for its

source materiallcontent.” AEA 11(e)(2), 42 u.s.cC. 2014(e)(2) ,
(emphasis added). This same deffniﬁion is repeated verbatim at
10 C.F.R. 40.4 which, by ifs own‘terms; "establish(es]
procedures and criteria for the iséuance of licenses to receive
titlie to, receiye,-possess, use transfer or delivér'source and

by-product material as defineg_i§“§h§§mg§£3.'

The statutory definition of by-product material Qas enacted
by Conygress in order to alleviate NRC concerns regaiding the
scope: uf its jurisdiction over final disﬁusal of mill tailings
at Fﬁrmelly licensed inactive ufaniqm.m-?ligg éigg§.' See ggjg

Mcire Corp v. U.S8. NRC, Case no. 87-12%% (.. av. 1930), 1990

U.5. App. Lexis 6437 at p. 5 (stating thai. “a. ¢ii:iy as 1960,
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the AEC had conciudgd that because these mi!l Paidir
generally could not be classified as sbufte raterial (thelr
source material content being below the 0.04%% by weight
stipulated by NRC regulations, 10 CFR 40.4(h)), they lay
outside the AEC's statutory licensing autho(ity and therefore

beyond its requlatory reach." I4d.) §g§N§1§g_§inal EIS for

Uranium Milling NUREG 0706 at p. 13-1,2. Given that NRC's

jurisdiqtion was'admittedly.limitEd with regard to wastes from
nuclear fuel cycie facilities such as utranium mills, it follows.
ﬁhat wastes from a non-nuclear fuel cyclé‘facility that do not
.result from a process designed to'recover source material for -
its source material content, cannot meet the definitionvof

by-product material and therefore lie outside the scope of

NRC's requlatory authority.

While there is source material currently present at‘the
Het1itage site, no ores at the site were ever processed by
Heritage or its predecessofs "primarily for their source
mate,ia! content.™ Instead, source material was incidentally
generated through physical concentration of the naturally
occurring monazite as a side effect of the recovery of zircon
and titanium, Thefefore, it is apparent'thét no by-product
materiis! is present at the site. Given this fact, it logically
(an ynuevitably) follows that NRC regulation of the Heritage i

lim.t& to those areas of the site where sowurce materiai was
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possessed, used, processed or transferred. Thenr arioen wonld
include the dry mill, portions_of the wet milt an:! the monazite

pile.

We recognize that becaﬁse, af some time during earlier
processing activities, monazite waste at source material
concentrations was re-combined with other materiais.and placed
in the area marked in blue on thé‘site map, . NRC migh; view the
entire area as subject-to.NRC jufisdiction. We believe such an
intefpretation woh}d be bbth unjust and incorrect as a matter

of law.

As you know, Mineral Récovery Inc., (and therefore Heritage

Minerals Inc. as well) sought and obt~ained a determination from

NRC that the prqcessing at the site did not generaté source
material. Mineral Recovery Inc.'and Heritage Minerals Inc.
reliod to their detriment, at significant financial risk, upbn
NRC's determination, which they sought prior to beginning
opo(atins. Had tﬁeyAbeen informed of a different 4
interprctation, they might have élteted fheir process or even
decl%ﬁ?ﬁ to begin, processing. NRC, not Heritage, made the
détérwinationAthat no source material existed at the site and

NRC is hound by its prior interpretation.

In fact, parallels between the issue of NRC juci:diction

over the Blue area wastes and that of NRC's jurisdicticun over
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uranium mill tailings prior to the amendment 6f the definkfion
of by product material argue persuasively ﬁhat NRC does'nél
have jurisdiction over the Blue area wastes even if it had not
previously rendered the above noted deﬁefmination. Given that
NRC's position in 1960 was that it lacked jurisdxction over
wastes from a licensed nuclear fuel cycle facility‘s prior
operations in which source matetial was processed foi its
source material content but that no lohgé} contained source
material concentrations, it seems apparent -that NRC would
similar}y lack jurisdiction over waste fiom past operations in’
which source matérial was not processed for source méferial
content.and which no longer contains sbuiée material

concentrations.

'Nevertheless; we recognize NRC's concerns regarding the
health and safety questions raised by the radium levels in the
Blue and Gray areas, even though they do not contain source
material. We plan on working with the NRC, in conjunction with
the opprropriate Stqte authorities, to address these concerns.
Howevir. it is clear from statements of NRC itself that radium
levels ny themselves do not afford NRC a basis for jurisdiction
over .re¢as of the site where source (or by-produc!) ma!@rkai

does nut appear. See Memorandum of Howard K, Shapar, Asi -.tav:

Gencral Counsel, to John H. Mcbride. Division of Mate. : .

Licueny:e; dated 9/22/65 stating that: "...radinm is

OFFICIAL RECORD Cory MLIF =~ o //0»‘"5"
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itself within the jurisdiction of the Commission...” 1d. at

p. 2. See also Naturally Occurring and Accelerator Produced

“Radioactive Materials, (NARM), 1987 review, NUREG 1310 (March

1988) at pp. 17, 24, 26, 37.

In this regard, it is also helpful to note that the Branch

Technical Position Paper Regarding Disposal or Onsite Storage

of Uranium Wastes From Past Operations, 42. Fed. Reg. 52061

(Octéber 23, 1981), while an extfémely.useful guide fegarding
optiéns‘for controlling radium concentldiions and radon
emissions from NRC licensable materials énd activities, is not
a bindipg tegulétioﬁ énd in any event cannot be considered
contfolling with regard to materials outsidé NRC's aﬁthority.
In fact, as you knoQ, the Branch Technical Position is actually
directed primarily toward decommissioning activities at uranium
nill tailings sites'aﬁd‘not toward sites where 50urcelmateyia1
1s génerated only incidenta}ly. 'Nevertheleés, we beiieve the
Branéh Technical éosition paper can be useful in serving as a
gui ;ine for Heritage to recover and reclaim the areas of the
site not supject to.NRC jurisdiction in a manner that will

adeqhate:y prutect public health and safety.

Finally, with regard to the overall issue ol NRC
juris-.ction, it is impottant to keep in-w;nd'tnjl.thcré are

meny nining activities which could potert ialiy oo e subject



N . '_ ' ~-

September 27, 1990
Page 8 '

to NRC jurisdiction under a broaq interpretation of the . s
of NRC's authority based solely 6n the incidenta} and undesired
appearance of source material at some point in the miniﬁg
"process. Not only would NRC lack jurisdiction, technical
expertise and administrative resources sufficient to deal with
such activities, NRC ﬁould also inevitably encounter very
substantial resistance from affected mining operations.A In
essence, NRC set the 0.05% level defining.soutce material to
limit the scope of its regulatory involvemgnt for precisely
such reasons. Therefére, as a pé]icy matter of overgrching
csncern, NRC should accept'the limits on its jurisdictidn, at

- both the Heritage site and other similar Sites, to deal solely
with source, special nuclear and by pxnducg méterial as those

terms are defined by statute and NRC regulation.

II. PROPOSED LICENSING AND DECONTAMINATION SCHEME

In light of the fbregoing diécussion and Heritage's.
decisiun to close the plant, we have evaluated our aitetnatives
for decuntaminating the site.and decommiséioning the plant.

The following discussion addresses our proposed scheme for
achievuing this result in a mannef that we ﬁelievc will satisfy
Héri(ago's, NRC'# and the States' concerns about-lnn§~térm
prates o of public health. 1In partirqiha, 1t discunse s, oan

tusn, our plans for disposing or transfer:ing 3ny S TER
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material present at the site and for addressing the iremaining
areas of the site where elevated radium concentrations are

present.

' A. The Monazite Pile/Source Material

?our primary alternativgs currently exiét for diéposing of
the'honazite pile; These are:
1) to tfansfer the monazite to another NRC licensee
fdr pfoéessing;
2) to dispose of the monazite at'sea:
3) ‘to 5ury'the monazite on-site; and
4) to dispose of the monazite at a licensed disposal
facility in the western Tinited States.
Theée alternatives vary considerably, both in their coét
and»ultiﬁate envifonmental impact. Fach alternative is

.diSCUASed more fully below.

1. Transfer to Another_Li¢énsee

. A preferred alternative; for both economic and
environmeltal.reasons, would be to transfer this material to
anot het NRC licenseé for processing and iecovery of the
monazite vaiues. Although we are cﬁrrenﬁly'searching for a
third party willing and able to accept such an arrangement,

be: as=e¢ this alternative depends upon both market corditicns
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and the agreement of a third'patty. it mayvnot bacome
available. 1In the event that such an alternative does present
itself, we trust that NRC would be amenable to granting us the

appropriate license.x”

However, if no such opportunity
presents itself, another disposal alternative, as discussed

below, will need to be approved.

2. Disposal at Sea

In éhe event.that no licensee is willing or able'to:accep*
the monazite for processing, we believe ihevnext most
appropriate disposal option would be to disperse the monazite
sands at sea. Although we ;ecoghize that such a disposél
method is somewhat.unusual, we be;ieve that it repreSenfs an

environmentally safe and cost effectivé means of disposal.

There are a number of important reasons which suppott this
cbnclusion. FirSt_of all, the monazite is itself a hathrally
occurring radioactive material present in the sand underlying
the state of New Jersey. Thefefore, to return it to the sea,
in a meéns calculated to effect its dispersal, would simply be

to retufn the material to its natural state.

4/1In order to facilitate and expedite such a transfer --
especially given volatile market conditions -- we may request
approval to transfer the source material at the site prior to
obtaining full approval for site decontamination. We are aware
that similar approvals have been previously granted 'in Region T.
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Furthermore,.monazite is highly insoluble in Waiér and
thergfo;e, even in a felatively cbncentrdted state, jt po €S No
danger of radioactive contaminatibh. In Lhé relatively
uncdncentrated form it would necessarily take before it reached
the bottom of sea,~and given the relatively smallAaﬁOUnt of
materiai involved, kaéproximatelf 1500 tons of material) it is
high}y improbable that.this‘mateiial would éose any risk to |

human health or the environment.

Moreover, this ﬁethod of dis§0531 would involve relatively
little transportation of the monézite,'espeeially in qomparison‘
to the transportaiion necessary to move the material, over
public roads, to a‘dispoéal site in the western Unifed States.
Nor wduld‘aqy_permaﬁeﬁt tadiatiod risk persist after dispo§31
at sea--unlike disposal on -land where the additional monazité
would simply add fo the permanént residual radiation risk
present at the disposal site. For these reésons,'wé bélieve
thaL~dispos§1‘at seé would fully‘comply with NRC's stated
prin&ipie of maintaining radiation exposure as low aé

reasurably achievable ("ALARA").

NRC s regulations at 10 C.F.R. part 20.302(b) specifically
authorize NRC to approve of disposal at sea‘so long as the
appli:. it can demonstrate that disposal at sea uvffers less harm

to m~+ =nd the environment than other practical wmethods of
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disposai. Althoﬁgh_NRC has stated that it will not iuui.ﬁp'y
grant applications for dispbsal at sea (§gg'36 Fed. Reg. 23138
(December 4, 1971)), this policy is plainly directed toward
disposal of high level radioactive wastes and low level liquid
wéstes,'primarily from vesséls and land based nuclear |
facilities. 1In fact, NRC hés also stated that "[tlhe adoption
of this rule change does not mean that the commission conside;s
sea disposal of radioactive waste an unsafe practice

[and] . . . the Atomic Energy Commission would consider, on a
case-by-case basis, applicétions for disposal at sea.” Id.
Thus, it is clear that under the proper circumstances, disposal
of radioactive waste at sea may present less risk to man and
environMent,than'opher altefnatives and thus be the most
appropriate disposal option. We believe the Heritage situation
to be exactly such a case. As you‘know, the Heritage site
presents a relatively unique situation, whereby naturally
occulring monazite sand was.incidentally concantratéd,'th;ough
purely physical processes, to levels above the regulatory
threshold. The risk posed by replacing this material in the
sea is vanishingly small. While recognizing that dispdsal'at.
sea is not a routine disposél option, we beliéve, for the
reascons setl forth Above, that it‘représehts'é logical,
envirnnméufally sound and health protective option and thus

meet < the standard set forth at 10 CFR 20.302(b).
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3. On-Site Burial

In the event that neithgr of»the pteviods twe alternatives
become available,;disposal of- the monazite through on-site
burial would be‘the most appropriate remainihg diépésal
alternative. Hetitégé currently bwns nearly seven thousand
acres sﬁrrounding the Heritage Minerals plaﬁt site. ﬁurial of
the monazite in a'relatively remote area, followed by deed
restrictions on the relevant property and accompaniéd by the

-appropfiate passive.cdntrols coula be achieved in a health

protective manner.

4. Disposal At A Licensed Disposal Facility

In the event that no licenseelis available to accept the
monaéité fo; processing and disposal at sea is deemeé ‘
inappropriate, Heiitage is faced with an unacceptable
altgrnative -- disposal of the material) in a mill'téilings
facility such a§ the Envirocare facility in Utah or perhaps a
licehsed loé-level radioactive waste site. Because fhe oniy
preséntly available disposai sites are currently in the Western
United States, such a disposal scenario will involvé |
tzanspoitation df the monazite, over publié roads, across the
.majoilt§ of'the United States. Thié transpdrtation.'iu tu}n,
will'engail inéreésed risk 6f human exposure to the monazite,
as well as an incréased risk of accidents and spii]age.

Moreover, as noted above, once disposed of at the facility, the
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monazite will simply add to the residual rédiation presén' at.
the sité. Nor dbes_it make sense to utilize'the'very limited
radioactive waste disposal capacity for ﬁaterial like the
Heritage monazite sands, especially if other disposal options

exist.

Finally, and of no small importance ﬁo Heritage, the cost
of disposal at a western facility will be astronomical in
comparison to the alternatives discussed aﬁove. Our current
estimate is that this disposal method will cost hpprbximately
$3,000,000.2” Compared with our current estimate of $250,000%”
for disposal at sea and even less if the monaiite is
transfe;red to another party, it is appareht that the expense
of disposal in a>1icensed facility is wholly unjustified and

K4

impracticable. Moreover, as discussed above, such disposal

would run counter to the ALARA principle. For these reasons,

17Based on an estimated cost of $2,000 per ton of material
for loading, transportation and disposal fees.

“Based »n informal cost quotes from local barge operations,
plus loading and transportation.

“7In order to place the $3,000,000 figure in perspective

relat ive to the overall size of Heritage Minerals, it is
roughly equivalent to the entirety of Heritage Mineral's
profits obtained through operation of the mill between the
years 1987 to 1990. Thus, an expenditure of this proportion,
in order to dispose of a relat1ve1y small amount of
incidentally generated material is an extremely 51gn1fncant it
not ¢rippling, expenditure for Heritage.
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we hope you will agree that this disposal option shculd be

considered by Heritage only as a last resort .

B. Other Areas At The Site

As we have noted above, our current plaﬁ is to
decontaminate the‘plant area and any other areas where source
material is present at the site in accordance witﬁ applicable
NRC regulations.*’ AHewever, based on the discussion above,
we believe that several other areas.of'theleite, in particular,
the areés where tﬁere is no source material present but where
elevated radium concentrations exist, although not Qithin
appllcable NRC Jurxsdlctlon are‘nevertheless a matter that
must be considered. We have prev1ously referred to these areas
as the blue‘and tﬁe grey areas (see attached map), which,

respectively, represent areas where either Heritage-tailings'or

.ASARCO tailings wefe placed.

- We recognize'End share ﬁRC's concerns regarding the health
and safety issees these areas present. We believe these
concerns can be addressed ty Heritage acting in concert with
apprppriate.state authority and in consultation with NRC..

2/0ur current estimate of the cost of decontaminating. the

plant area is approximately $332,500. This includes the cost
of plant decommissioning, clean-up of surroundlng areas and the
process. water pond.
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1. The Blue Area

Becéuse of clay "slimes” underlying phe hlue.areé, Heritage
has been forced to recognize that it will not be physically or
econbmicélly possible to remove and proceSs the entirety of the
material in the blue area. Recoénition of-this fact contributed

to Heritage's decision to cease operations at the site.

Because of these circumstances, Heritége has also been
forced to recojnize that the blué~area wili remain permanentlyl
uhsuitable for residential development. Therefore, Hetitage
plans, upon consultation and approval frdm the appropriate

'stéte authorities, to cover this area with approximately 4 feet
of clean material and to then deecd restricf the area for
passive use--thereby insuring that no houses will ever be built
on this area. - Our current plan will be Eo make passive use of
the land, probably as a golf course. A golf course would also

likely entail a buffer zone of trees and shrubs.

This plan will result in the loss of at least 50 acres of
the Heritage site previously planned for residential
development within a golf course‘parcel.: fn addition, our
estimate of the éo;t to cover this area is approximately
$575,000.%" Taken together, the loss of'acreage and the Cﬂst

£/This estimate is computed on the basis of 2000 tons per
acre per foot of coverage. To cover 50 acres with 4 fect of
clean material will require 400,000 tons of material at:
approximately $1.00 per ton. This is followe? by lana
reclamstion and vegetation at the cost of $<¢,5%0. pe: ac- e,
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of covering the area represent a very significant financial

~ commitment by Heritage.

2. The'Grgy Area

Given that the-blue area will need to be covefed and deed
restricted, we also contemplate cbveting and deed restricting
the grey area as well. This would involve the 10ss of an |
additional 60 acres and cost an additional $690,000.1” Thus,
the total cost of covéring and deed restricting both the blue
and thevgrey areas will be approximately $1,265,000 and will

entail the loss of approximately 120 acres.

3. The Branch Technical Position

By covering material in both the blue and grey areas with
'four feet of clean mater1a1 and deed restricting the area for
passive use, Heritage's proposal will effectively comply w1th
option 3 of the Branch Technical Position. The Heritage plan
will also compli_with'the ALARA principle, since none of this
huge.ambuntlof material will be tembved or transportéd from the
site.ovez public roads. Tﬁérefore, as a p?actical matter,
NRC's health concerns regarding the site should be fully

sati~fied. As noted previously, we plan on working with the

17Comput»d on the same basis as the previous flgure. See
precading footnote.
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appropriate state agency to achieve the results described above
at some point in the future. At that time, we would welcome
your consultation and advice as to how to best achieve the

desired result.

We plan on meeting with you soon in order to discuss this
more fuily. Until then, thank you again_for your understanding

and cooperation in this matter.

Sincerely,

DS f

Anthony J. Thompson

Counsel for Heritage Minerals Inc.

cc: Robert Fonner, Esq.
U.S.N.R.C.

0100H
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o (5. NUCLEAR REG( LATORY COMN  ION
- MATERIALS LICENSE /"
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Page 1 of 2 'Pages
Anendnent No, 03

- Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-

mr———

438), and Title 10, Code.of Federal Regulations, Chapter 1, Parts 30, 81, 82, 33, 34, 35, 36, 40 and 70, an

in reliance on

statements ‘and representations heretofore made by the licensee, a license is hereby issued authorizing the licensee Lo
receive, acquire, possess, and transfer ‘byproduct, source, and special nuclear material designated below; to use such

6. Byproduet, source, and/or. - -

material for the purposels) and at the Placels) designated below; to deliver or transfer such material to persons authorized

. to receive it in accordance with the regulations of the applicable -Part(s); and. to import;such byproduct and source

material. This license.shall be deemed to contain the conditions specified in Section 183 of the :Atomic Energy Act of 1954,
as amended, .and -is subject- to-all applicable rules, regulations and' orders of the Nuclear ‘Regulatory Commission now or

hereafter in effect and to-any. conditions specified below,

e v o

- - Licensee

1. General Sefviceé_Administraﬁion

GSA-FSS(FJO) .-

" 2. 'Room 907, Crystal. Mall, Building No, 2 .

Washington, D..C.- 20406 (

" |Pecember 11,.1974

In accordance with application dated

¥

8. License nurﬂber STC;i33:~'ié amended in i;s

{entirety to read as follows:

4. Expiration date April 30, 1981

5. Docket or

Reference No.” 040-00341 ..

. 'special nuclear material- : form

A, Uranium and ‘thorium

7. Chemical and/or«physical '

A, Various solids

© - 8. Maximum amount that licensee
may possess at any one time
under this license :
A, As.specified in enclosure
1 to licensee's letter
dated January 27, 1976

9..Authorized use

..As Storage and repackaging as necessary to storage and transfer,

CONDITIONS

10. Licensed material shall be used only at GSA/FSS Depot, Buffalo, New York; Seneca .
Army Depot, Kendaia, New York; GSA/FSS Depot, Scotia, New York; GSA/FSS Depot,
Somerville, New Jersey; GSA/FSS Depot, Curtis Bay, Maryland; GSA/FSS Depot,

Warren, Ohio; Defense Construction Su

Pply Center, Columbus, Ohio; GSA/FSS Depot,

Port Clinton, Ohio; GSA/FSS .Depot, Hammond, Indiana; GSA/FSS Depot, Jeffersonville,
Indiana; GSA/FSS Depot, New Haven, Indiana; U, S. Naval Ammunition Depot, Crane,

- Indiana; Naval Supply Depot, Great Lak

es, Illinois; Granite City Army Depot,

Granite City, Illinois; and Savanna Army Depot, Savanna, Illinois.,
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FORM N%e‘r‘A S /u S. NUCLEAR. REGULATORY COMMISS‘- { Page_2 of 2 2 Pages
ST . MATERIALS LICENSE =~
Supplementary Sheet License Number_STC-133
Docket or

'Reference No. 040-00341 .

' Amendment No, 03
CONDITIONS ‘

(continued)

11, The licensee shall comply with the provisions of T:ttle 10 Chapter 1,. Code of -
Federal Regulations, Part 19, "Notices, Instructions and Reports to Workers,‘
Inspections and Part .20 ‘"Standards for Protection Against Radiation."

12, Except as 8pecifica11y provided otherwise by thie license, theilicensee shall
possess and .use licensed material described in Items 6, 7,: and“8 .of this
license in accordance with statements, representations, and procedures con- :°
tained in application dated December 11, 1974, and letters with enclosures
dated January 27, 1976 and February 9, 1976,

For the U. 8. Nuclear Regulatory Commission

4 76 A YV\ “
‘Date APR 2 3 W ' “\bL ioisotopes Licen‘&\& Branch
Division of Materiais and Fuel Cycle

Facility Licensing
Washington, D. C. 20555
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Enclosure No. 1 alge detatls the packaging and storage cons
ditions of our gouree materials loldings. With the exception
of baddeleyige_ore which is stoved in outdsey pdles. all of
"“'“ial‘ a¥e package& in céontainerss The majority
deaxa in watehauses. A pogtion of oux
#8 gtored 4in bulk in outdoov gteel
storage tanha sinflar to silos.

. All areas, indaot gnd' utdoor, coggaining radivactive materials

0 - inss
spot 1 and dentisi Offices.
Where containara show evidence of spillage o lealisge, the
probability of release of radicactive mat vials to the enviton-
ment is invaatigatsd- This includes meay fements to de:exmine
release of gas daughter pro:
atuosphe¥e; SUEEOUR 1ng t
systems. Coryes & aat 66688 y- =

thyough the Reglonal Office | neral foice. wharé they
are evaluated and acted on accordingly.

Baddeleyits gfe, the nly adi

va_material storad autdbose
in bulk, 18 chaxacterized age :

itoxings have bean petfermed at thase ore étdtage Iécations
and all £indings have been negative.

As & mattey of policy, it has xecentiy been determiried that

in order to achieve compliance with the. provisions ¢€ the
National Envirzemmental Policy et of 1969 (NEPA), environ-
mental imp essmant8~o£ all stockpile material operations
afe to be , 1y identify thos¢ actiona 1ikely
| t statemants. Gopies of these

! radiuactiva materials in the atcckp&le
will be ptovided ypur 6ffice as they a¥e complateds It is
expecdted that these will become availabdd starting in Jupe 1976.
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Undex oug prépent pyoggam; almost all source material tyansfers

- out of the stockpile aye made by sale to private industry.

These sales are made on an Iag WHERE@S baaim Som:ee
mateztal cont:ant _for t:hmze

Enclosuve Nee 2 iiscs the namesy quatiﬁeatioua and tealning
of all of the persommel within ﬁha Natzl_,onal Stockpile program
who have yadielogieal safet fgibiistica, Refrasher
tiaining foi atl Depot pﬁiﬁtso 4o have radfolegical safoty
vasponsibilt€tes 18 conducted each yéay by the Regienal
aadmldgieal Oftisaity

gy in. which the majowity
neé, ha :»la_‘_suppkementary

usad for traming of dapet radiotogtcal csfficers. A capy is
enclosed (Raelosuie Now 3), ,

Goples Of inventwias and guxvay and inspection réports
pevtaining to yadioactive mteﬁala a¥e maintatned at ‘the
Reglonal Offtees, and ag the Cent Eficas  Btnifar vecsrds
of mceipt;a and disp@sah; ave matr
office and Central Offfee. Fewsonnel axposure racorda Etim
badge readings) aye recorded and kept on file covering all
affacted personnsl. In Hegion 5, these sxe centeally maintained

ained at sach depet, Regional
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at the GBA/FSS Depot, Hamiond, Indfana. In Regién 2, they ave

kept at the individual Depots. In Region 3, they are centﬁally

mainminad at the GSA/FS8 Depot, Curtis Bay, Maryland.

Any radioactiva waste matarials, both liquid and solids, which
are generated as the vesult of any handling of radicactive
naterials under License S?Ca133, are disposed of in aceydance
with the provisions of 10 OFR Pagt 20. Present pzocaduras
¢all for the accumulation of all ¥adicactive wasté matexials
in polysthylene lined steel dvims.and retained fop aubsequent
disposal theough commarcial t¥angfer to any one of the firms
licensed by NRC to receive such wastes,

Use of the burlal ground at the Curtis Bay Depot has been
discontinued,

Enclosure No. 4 outlines the type and quantity of radiation
detection instyruments available at each site containing source
materialo.

Instrument calibratiens are performed by the Regional Radio
logical Officet _using matexial source sets available for this
purpose.

8. Other Pertinent Informatione

A

For your convenience, we enclose copies of the following
licanse renewal yequest supplemsnts, previously sent to
your office, vwhich ¢ontain pertinent information deseribing
our activitias in the handiing of radivactive stockpile
matexialss ' ‘

Supplamanc dated 2/17/64, ex License Renewal Request of
o 2/17/64
Supplement dated 2/17/67, ex License Renewnl Request of
2/17/67
Letter dated 6/28/73;, H. M, Kirtley to USAEC
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" We trust that the above prédvides the additional information o -
requestedo We will be glad to discuss any question or rendey

further explanations if needed.

8incerely,

Usigned) B. 1. Havpey -

Es Lo HARPER
Acting Assistant Commissioner
Office of Property Management

7 Enclosures

Enclosure #i - Radicactive Materials In the National Stockpile

Enclosure #2 - Radiological Safety Personnel Training and'Qualifications
Enclosure #3 - Radiological Instructions for Monitors Manual

Enc;osufe #4 - Radlation Detection Instrumentetion

Enclosure #5 - Supplement dateq 2/17/64, ex License Renewal Request of: 2/17/64
Eiclosure #6 - Supplement dated 2/17/67, eleicense Renewal Request of 2/17/67

Enclosure #7 - Letter dated 6/28/73, H. M. Kirtley to USAEC

ccs BEX
Official File- FM

F

FJ

FJ1

FJO

Reading File~-FJM /

DATE // 22;/76
wr _/23/76

CONCUR: FJO

FJIM: ContractOperatlosDivision.JTGONSIGLIO spmms :1/22/76:70982

/d /[) @w»;ﬁv (frfre




RADIQACTLVE MATERIALS

IN THE NATILONAL STOCKPILE

Total Net Wt.

Location & Material Type of Packaging Storage Short Tons Est. Content %
GSA/FSS Depot, Buffalo, NY : . .
Colmnblti}in%a f“sx”e’m'u)(mk Steel Galv. Drums 0 948 [4
Seneca Armv Depot, Kendaia, NY .
Columbite/Tantalite Boxes, Bags, Black & 1 1,357 l4.

Galv. Drums, Fiber Drums :
GSA/FSS Depot, Scotia, NY _ :
Columbite/Tantalite Burlap Bags, Black Steel I 97 14
P and Galv. Drums
GSA/FSS Depot, Somerville, NJ
Rare Earth, Chloride, Painted & Galv. Steel Drums-1 51 0.01 Thoy 3
Columbite/Tantalite Galv. Steel Drums oI 1 l4
GSA/TSS Depot, Curtis Bay, MD ‘ - . .
Thorium Nitrate Painted Steel & Fiber Drums~I 2,627 46.01 - 49.18  Thosy /1
Rare Earth Chloride Painted Steel Drums i 20 0.01 Thos [3
Monazite Sands Galv. Drums 1 652 3.3 -~ 9.3 Thoy [3
GSA/TSS Depot, Warren, oH
Columb:.te/’l‘antal:.te Painted & Galv. Steel Dr. 1 1,357 s
Defense Construction Supply
Center, Columbus, OH . .
Baddeleylte Oxe 4 Piles 0 7,125 0.40 U30g [2
GSA/FSS Depot, Port Cllnton, OH

Black Steel Drums I 47 {4

Columbite/fantatite + -z «

. e
R s

Enclo sure No. 1

ST~




e e s £ = 2 g e et -

o Total Net Wt.
cation & Material ‘ Type of Packaging Storage Short Tons Est. Content %

K4
.

A/FSS Depot, Hammond, IN -

stnasite Painted Steel Drums 1 3,507 0.01 - 0.11 Tho, .
nazite Sands H .. Gl Painted & Galv. Steel Drums-I 1,279 2.4 - 3.4 Tho 5
orium Nitrate Painted Steel Drums 1 1,015 46.0 - 47.15 Tho o
A/FSS Depot, Jeffersonv111e. IN
ddeleyite Ore . 1 Pile o 1,052 . - 0.32 U30g
A/FSS Depot, New Haven, IN : ; )
.stnasite Galv. Steel Drums 1 2,676 0.01 Tho,
re Earth Sodium Sulphate Painted & Galv. Steel Drums-T 3,264 0.10 Tho,
mnazite Sands Galv. Steel Drums 1 1,663 2.3 - 9.6 Tho
iddeleyite Ore : . .1 pile/Pnt. & Galv.Fib.&Dr, O 7,815 0.38 U30g
ylumbite/Tantalite ) Wooden Kegs, boxes, bags,
PR SR SR
.S. Naval Ammunition Depot
:ane, IN -
ylumbite/Tantalite Black Steel Drums & Wooden I 113 (4

Kegs : . :

;na-sﬁeﬁﬁarrd'sv 5»/:{ (summ ’18’) Steel Storage Tank-Bulk 0 ‘ 2,36(_) . 3.18 Tho 5

ranite City Army, Granite City, LL

olumbn.te/’l‘antal:.t Painted & Galv. Steel Drums-I 407 4
"“'""-—Ws(—é‘fre:l do S ’/“e“")IﬁJ . L——

aﬁanna Army Depot, Savanna, 1L :
are Earth Sodium Sulphate Painted & Galv. Steel Drums~-I 1,339 : 0.08 - 0.12 Tho »

olumbite/Tantalite 4 Wooden Kegs, Black & Galv.
Drums I 200 l&

s
|=fesles

S
R



NOTES TO ENCLOSURE NO. 1

0: Outdoor Storage
I: Indoor Warehouse Storage

1. Material made up of various lots, each having source material content
within ranges shown. Content based on data supplied on acquisition.

2. Content based on data supplied on acquisition of material.
3. Content shown is estimated based on spot samples taken at various times.
4. Contents unknown, but estimated to average 0.04% combined Th plus U,

based on spot samples taken at various times. See Enclosure No. 1 to.
letter Ho Me Kirtley to USAEC dated 6/28/73.




GENERAL SERVIGCES ADMINISTRATION

RADIOLOGICAL SAFETY PERSONNEL h
TRAINING and QUALIFICATIONS

GSA - Central Office - Washington, DG

. Office of Property Management

Mr. Je Te Consiglio =~ Director, Contract Operations Division
Employed UoSvoEoCn, 1947 - 1966

1, Site Representative, Middlesex Sampling Plant,
Middlesex, NJ, 1947 - 1955

2. Téchnical Services Division - CANEL Project Office

Middletown, CT, 1955 ~ 1966
S5 Accountability Representative and Safety Officer

Has Bachelor Mechanical Engineering degree and PE License

(NY State)

Mr. Harry Oakey - Chief, Minerals and Ores Branch
Radiological Monitoring Course
Storage Management Officer

Mr. Bill R. Green - Quality Inspection Specialist

B.Se in Geology

Region 2 =~ New'York

Regional Radiological Officer

Mr. Uldis Pauga, Quality Assurance Specialist
Satisfactorily completed trxaining in 1974 at the
Defense Civil Preparedness Agency, Staff College,
Battle Creek, Michigan, in following:

Radef I - Basic Concepts of Civil Defense Radiation
» Control

Radef IT - Radiological Defense Officer

Radef IIL - Radiological Instructor Workshop

Has BeS. degree in Metallurgical Engineering

Enclosure No. 2

s




Alternate Regional Radioiogical Officer

Mr. Louis Maldonado - Quality Assurance Specialist
Has received training from Mr. Pauga and also com-

pleted training in Radef I, II, and III on August 8,

1975, Has an AAS degree in Chemical Technology.

Seneca Army Depot

Alpha Monitoring Team. This is a group of radiological
specialists for the Army who are stationed at Seneca Army
Depot for radiological safety control matters. The Depot
Radiological Officer is Mr. Martin J. Way. He received

training in '"Radiation Health #211" given by the USPHS,
Rockville, Maryland.

GSA~FSS Depot - Scotia, NY

Mr. P. Saglimbeni - Depot Manager
Mr. F. Suhr ~ Assistant

Training received from Regional Radiological Officer.

GSA-FSS Depot ~ Somerville, NJ

Mr. D. Beam - Depot Manager
Mr., J. Cucchiaro~Assistant

Training received from Regional Radiological Officer.

GSA-FSS Depot - Buffalo, NY

Mr. G. Gustaferro - Depot Manager
Mr. T. Llewellyn - Assistant

Training received from Regional Radiological Officer.
Region 3

GSA-FSS Depot ~ Curtis Bay, MD

Mr. Albert Bauchman - Depot Manager
Indoctrinal Radiation Course-1963 - GSA
Radiological Monitors Course at Howard University,
Washington, DC, March 1969

DOT Seminar - Hazardous Materials - Newark, NJ,
March 1975°

Region 3

Regional Radiological Officer

‘Mr., Harry Szczepanski - Quality Assurance Specialist
OCD Staff College, Battle Creek, MI - 40 hours

Radiological Monitoring Course - 32 hours
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GSA-FSS Ca..d Depot - New Haven, IN

Mr. Ray Hardcastle -~ Assistant Storage Manager
Radiological Monitoring, Southern Illinois Univ. - 40 hrs.
Radiological Monitoring Course - 16 hours

GSA-FSS Warren Depot - Warren, OH

, Mr. Jack Donohue - Assistant Storage Manager
OCD Staff College, Battle Creek, MI - 40 hours

Defense Construction Supply Center - Columbus, OH

Mr. Joe Rodgers -~ Radiation Protection Officer
Basic Radiological Protection, Winchester, MA - 80 hours

U.S. Naval Ammunition Depot - Crane, IN

Mr. Je P. McDonald - Radiation Safety Officer
Radiological Monitoring, Aberdeen Proving Grounds -40 hours
BS Degree in Chemistry

GSA-FSS Erie Depot - Port Glinton, OH

Mr. Ralph Gedling - Storage. Manager
Radiological Monitoring  Course

GSA-FSS Depot - Hammond, IN

Mr. John Stefanchik - Storage Manager
Mr. Joe Ford - Warehouse Foreman
Radiological Monitoring Course - 32 hours each

GSA-¥SS Depot - Jeffersonville, IN

Mr. Don Fish -~ Storage Manager
Radiological Monitoring Course ~ 32 hours

Naval Supply Depot - Great Lakes, IL

Lt. Tom Hinz ~ Radiation Protection Officer
Armed Forces Radiological and Biological Instltutlon - 3 yrs.
National Institute of Health - 1 year
Certified Radiation Physicist

Granite City Ar@y'Depot - Granite City, IL

Mr. Jodie Doss - Radiation Protection Officerx
Radiological Protection Officer - 40 hours
Aberdeen Proving Grounds, MD

Savanna Army Depot ~ Savanna, IL-

Mr. Don Chew, Radiation Protection Officer
BS Degree in Physics.
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ENCLOSURE #3

"Radiological Instructions for Monitors!

Manual
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R .ATION DETECTION INSTRUMENTATIC

GSA Central Office '
Instrument - o - Quantity

Survey Meters
Eberline E-500 B
CDV-700
Cbv-710
CDV-715
Cbv-720
CDV-750 -

[ VPO T

. Dosimeters
CDV-138
Chv-730
CDV-742
CbV-750

W =~ on

Region 3, Washington, DC

Instrumentation located at GSA-FSS Depot, Curtis Bay, Maryland.

Instrument Quantity

Survey Meters
Eberline PAC 1SA
Eberline PAC 2G
Eberline E-~500B
Alpha Survey Meter ASM-94
Jordan 710
GCDV-700

N N T

Dosimeters
Cbv-138
ChVv-730
CDV-740
#362
DIR-128"° >
Chv-750

e el

Enclosure No. . 4




Region 2, New York

v,
* . bz

Instrument Somerville Belle Mead Bingh. Scotia Seneca Buffalo

Survey Meter

CDV-700 . 11 1 3 2
CDV-715 7 2 3 1
Cbv-717 1 ' 1 2
Geiger Counter '
E500 B i ‘ 1 1
Dosimeter . -
CDV-138 4 4 2 6
CDV-730 4
CDV-740 2 3 4
Dosimeter X
Charger
CpV-750 2 1 1 1
28 - 8 © 14 21

"

* U.S.'Army Instruments _
. ¥* Instruments Brought From GSA Binghamton Depot
When Required.




Instrument
%

Bu~ ey MHeters
i, ,+592B

© CDV-700
CDV-715
CDV-717
Eberline PAC 19A
Eberline PAC 2GA
Eberline E 500 B
Eberline 520
ANDPR-27
ANDPR-56

Eberline 140
Nuclear Chi-2612

Dosimeters
CDV-138
v.730
"o V=140
CDV~742
Victoreen 541A
Victoreen 656A
Bendix

RADIATION DETEGTION INSTRUMENTATION
REGION 5 - CHICAGO

[}

Regional ' 3
Radiological ) . Great
Officer Casad Warren Columbus Crane Erie Hammond Jeffersonville Lakes
. 1
16 2 2 3 2 3
2 - 1 1 1 1
2 1 1 2 1 2
1
10
1 1
1
. 2 1 1
1
1
1 .
10 11 7 . 8 11 7 6"
64 6 5 8 6
6 6 5 8 12 7
5
20
20
1




RADIATION DETECTION INSTRUMENTATION
REGION 5 - CHICAGO

b

Regional -
) Radiological Great Granite
Instrument Of ficer Cagad Warren Columbus Crane Erie HRammond Jeffersonville  Lakes City Savann

Sur "oy Meters
> .-592B 1 1
CDV-700 ’ 16
ChV-715 2
CDV-717 . 2
Eberline PAC 189A 1
Eberline PAC 2GA 10
Eberline E 500 B 1 ’ 1
Eberxline 520 1
ANDPR~27 2 1 : 1 1 1
ANDPR-56 . 1 ;
Eberline 140 . . . 1 . i
Nuclear Chi-2612 . 1 . . . i

Dosimeters :

CDhV-138 10 . 11
v.730 64 6

wo v=T740 . 6 6

CDV-742 5

Victoreen 541A : 20

Victoreen 656A . 20

Bendix : 1

11

‘

b~
€ Co G
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APPLICATION FOR RENEWAL OF
SOURCE MATERIAL LICENSE

February 17, 1967
SUPPLEMENT

Renewal of Source Material License No. STB-133

'General Services Administration
Property Management and Disposal Service

item 13.

We will not be generating a waste product as such, but we will gen=-
erate a small quantity of waste rags and sawdust from cleanup and
decontamination made necessary by leaking containers of thorium
nitrate at our Hammond, Indiana, facility., The thorium nitrate is
‘contained in 55-gallon size steel drums with gasketed hedd and clamp
ring. A1l containers have double polyethylene liners -which were
Jhweat sealed at time of packaging. In the past three years, we have
accunulated 28 leaking containers. 2All of the leaking containers
involve a small hole or two located generally from the area of the
chimes to the bottom outside wall, Very close observation of the
storage is maintained and upon detecting a leaker, it is segrezated
from sound containers and decontamination action is handled immedi-
ately, The leaking containers are then placed on their sides to
continue in storage with the leaking area in the up" position. A
glass fabric and a bitwninus substance is applied over the leak to
curtail further deterioration of the container.

Due to extremely close surveillance of storage, we have been able

to detect leaking containers at an early stage and thereforec have
kept decontamination requirowents at a ninimom, To the present, we
have accumulated about 150 pounds of sawdust, racs, and other clean-
up residues, These wastes sre contained in two sound 55-gallon size
steel drums with lids, and stored in %o same general area as the
thorium nitrate, After we have accurmilated an epnropriate aquantity
of such waste, it is owr plan.to digpare of it Ly contract with one
of the existing licensed wvildioactive wiure dispoesl conpanies.

wlnd

In the weantime, in coordinntion with nifler elenocnts of ALC, wiwo
Lhave expericonced the sawn posblen Dyorm feakers, ter o2 wanliiag: Lo-
wards a solution either thvoo it a diclorent methnd ol p o

olbhier nwons witich may be cronctable, o actim Jooided
whileh may Involve the seone o our Licirgs, will L. beow Ll tn che

" o

E ¢
s e s R : . i - Mo ronials Breie

avtention oi «0U's Sourae aial Speedal liclear Mavendalg Do,

4 e
Bivision ol fiocerdals Liconszineg,
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SUPPLEMENT

Renowtl of Bource Matexﬁa!.- Liganme No, $T1:-133, Coneral ﬂarv!ecw
Adminiatration, Defense Materials Servies. :

'_lmm 4,

i, GBA.DMS Depet; Curtls Pay, Daltimops, Masyland
3, GSA-DME Dopor, New MHaven, Indians ‘

3, GBA-DME Dopor, Hazmamond, Indiana

4.  GBA.DMS Bomerville Depot, Somerville, Maw Jevsay
8. CGranite City Armay Depor, Granite Lity, Wlinole

6. Navsl Supply Depo:, Grest Lakes, Hinois

1. Savanna Army Depot, Savaons, Mincis

8. Revenna Army Ammunitien Flant, Ravenma, Ohio

dvern 10,

Each location bas an assigned radiological officer, who in tare basg teesn
trained by ons o more of the following;

L. Civil Defenge Traising Comter, Drooklyn, N, Y.

3. Civil Defence Tratning Centew, Lstthecrook, Michigan

3. BMS Radiologicnl Tyaining Temm

4. . Neval Ladoragory, Port Huememe, Califoranta

8. U. 8. Army Radiciogical Sadety School, Ft. McClellan, Ala.

Each dspot vediological officer is supervised and ket up 1o date Ly &
qunlified offieor of a higher commeand. For sxample, the work of tha
radialogical alficers ot depots 8, 6 and 8, are suporviced and guided

-y pereannel eut of the Suzgeon Coneral's office of the veupective Arcay
arsh. The radiclogical efficer of dopot §, 1o guided by the Induetpial
Manager owt of the Commandant's effice of the Nimth Naval Disteiet,
The vadiolegical officere of depots } thwough 4 are guided hy a2 gealified
officer in the region, whe in lurn v sdvised and guided by a gualified
technicel officor from VWashisgion, D, €. Any ubusual matters of work
or action required is completely coordinated by and through LS,
Washington, D. C., rogavdiess of the depat involved,




frezn Hba '

Lhae to the low level of radiation involved and the sxtvremely ight usago
of inatpumseats entalllng partodic inspoction of doad #ivrage, we have
dod 2o requirements for adjustmants or calibration of Ingtremeants. Low.
evew, whon sech 8 requiremsent dovelopes we will arvange n method and
sisntiaed which will Lo adequate 1o est reguiremente. In the meantimeg,
routing cheeking of each lastrument with thelr respective eougce sampla
a4 intorvels deponding on the usage and maintenance of the instrament,
vhould be satisfactory in determining & vensonavle degrea of acouraey.
Porket dosimasters ave recorded on a daily tasis and fim sadges are
develeped snd recordsd oa & monthly Lasle, or rooner, if dctarmined to

. bs nocecoasy. :

Stemn 12, (o), () & (e)

Rafor to Supplement [ to the Stratogle and Criticel Materiale Storage
derual, as revised, August 1962, titted “Rediological Safety Procedures
for Seorage avd iHandliag of Stockpiled Strategic Materials.”” Prior to the
publicaties of this manaal, soncusrence was gained fromn all Government
offices conmernod,

Arwoy, Navy, Alr Force and GSA depots lovelved ia stockzils work have
caples of thio manusl oo hand for referencs in bandling radicacrive stock-
- plis matorials as appropriate. In addidden, ihe mamal offors guldance
for hnhdling genoral stockplle commoditien, undsy conditions of nasianal
emevrgaensy. All Army end Navy facilities involved bave their own fodt-
vidual programe for teaining aud refrasher courses for moniters, eote.,
and gimtiar work ie also carricd on by GSA pegional parscnnel, An
amdanple of GSA regionsl participation in vadiation work is enclosed for
yonr courendence. -- It ie titled "Radiclogical Instructions to Monitors '
- and is dated Movember 1961, Tach GSA reglonal offlco has a eimilar
progears to koep sasignod monitors and offisers up 20 date auud well advised,

8




item 13,

APPLICATION FOR RENEWAL OF
SOURCE MATERIAL LICENSE

February 17, 1967

SUPPLEMENT

Renewal of Source Material License No, STB-133

‘General Services Administration

I'roperty Management and Disposal Service

We will not be generating a waste product as such, but we will gen-
erate. a small quantity of waste rags and sawdust from cleanup and
decontamination made necessary by leaking containers of thorium
nitrate at our Hammond, Indiana, facility, The thorium nitrate is

-econtained in 55~-gallon size steel drums with gasketed hedd and clamp

ring;. All containers have double polyethylene liners-which were

‘heat sealed at time of packaging. In the past three 'vears, we have

accunulated 28 leaking containers. BAll of the leaking containers
involve a small hole or two located generally from the area of the
chimes to the bottom outside wall. Very close observation of the
storage 'is maintained and upon detecting a leaker, it is segregated
from sound containers and decontamination action is handled immedi-
ately, The leaking containers are then placed on their sides to
continue in storage with the leaking area in the "up" position. A
glass fabric and a bitwrirus substance is applied over the leak to
curtail further deterioration of the container.

Due to extremely close surveillance of storage, we have been able
to detect leaking containers at an early stage and therefore have
kept decontamination requirewments at o minimum, To the present, we

have accunulated about 150 pounds of sawdust, racs, and other clean-

up residues, These wastes are contained in two sound 55-callon size
steel drums with lids, and stored in tho same general area as the
thorium nitrate, Alter we have accurmlated an eppropriate quantity
of such waste, it is our plan.to dispai. of it by contract witn one
of the existinz licensed wvi.lioactive wiute dispootl coupasies.

1.20.

In the weantime, in coordinaijon with oiller elements of ALC, wiho
have expericiced the sanc posblem ivan Toaghors, v ono warliios
wards a golution cither titva i a dirlosont wethod od pasl
othwr neans waich may be crarutable. 0w gobing Covdaled arsn,
witeh oy involve the suore od our licovsa, will Lo bvow 0 o e
ctontion of LEU's Sourac and Speedal ilaclear Materials ooy,

wotont
Division ol tlverials Liceos i,

o
i




February 19, 1998
MEMORANDUM TO: License File No. SUC-01332
Engelhard Minerals and Chemicals
Philipp Brothers Division

THRU: : Bruce L. Jorgensen, Chief Orig. Signed by W. Snell for

Decommissioning Branch

FROM: - Edward L. Kulzer
: Radiation Specialist

SUBJECT: CLOSE OUT OF THE LICENSE FILE

The terminated License File No. SUC-01 332 was forwarded to Region lil for follow up as part of the Oak Ridge National
Laboratory Terminated Sites Review because it lacked closeout surveys regarding a-portion of the decontamination

_activities when the license was terminated. This license involved the storage, loading and shipment of monazite sand. This
License involved the Great Lakes facility. The License was for Engelhard Minerals and Chemicals, Philipp Brothers . -
Division, U.S.N.A.C. Supply Depot, Great Lakes, lllinois.

Monazite sand was stored in tanks until it was removed and shipped offsite. After the work was completed, Health Physics
Associated out of Highland Park, lllinois was contracted to decommlsslon the area and equipment. When the sand was

~ removed from the tanks, the tanks were sandblasted to remove residual radioactivity and dismantled. The equipment used
was decontaminated inside the tanks using a high pressure hose. Tarpaulins were placed on the ground during the loading
of drums to capture any spillage of material. Tarpaulins were also used as wind screens during drum loading. The grounds
were surveyed and found to be in compliance with NRC guidelines. '

A description of the work that was done and the final decommissioning of the tanks at the Great Lakes site was sent to NRC
from the Defense Logistics Agency in a letter dated May 9.1984. NRC had no comments or questions on the work that was
done.

Based on the above information Region IIl considers License File No. SUC-01332 closed. No further action regarding this
License will be taken. . .

bcc: J. Buckley, NMSS
~ B. Snell, Rlll

| DOCUMENT NAME: G:\SEC\ENGLEH.CLO
To recelve a copy of this document, indicate in the box:"C" = Copy without enclosure "E" = Copy with enclosure”N" = No copy

OFFICE  |RIl I W e | ]

NAME Kulzer:ib (A1 Jorgensen &S /. ]|
DATE 024%5/98 02/9/98 ! ' ' |

OFFICIAL RECORD COPY



License Search

Home Page
Search By. ..

License
Document
Keywords

Summaries

Region |
Region lI

Region 1l .
-Region IV

What We're Doing

Talk To Us

https://nrctracking.ornl. gov/tlts/SearchByLicense.cfm?ID=BL&Region:Al1&Se1écte'd=Tru.7.

- Page 1 of 4

‘ NRC Termmated Llcense Tre

N
W *O

Faan¥

Searching License Numbers in Region All

Select License

[SMC01207 “E)

information regarding license number SMC-01207

Names and Addresses

[ENGELHARD MINERALS AND CHEMICALS PHI

[Name

|Address 299 PARK AVE., NEW YORK, NY

City NEW YORK

[State. [T

IZipCode ~_[[ro017 B T

[Site of Operation |[RAVENNA OHIO; SAVANNA ILL ARMY DEPOT,
_|[State of Operation||IL

General Data

IType |Isite License

Region |l ]
Part |40 B
lJob |loos1 I
[Box 18 |
Site Score  ||52.67 |
[Sealed Score|NA

Closed Out |iNo

Action Records

Reference Reference ||Action Action gluc;sed
Filename Date Date Code

Date C
Date Entered

5/28/2008



License Search

Page 2 of 4

DL- leo 25-Aug- |IC
080299 01.pdf| = | 99  re
ML052560100 09/12/2005|IR ] 10/03/<)_6Jg
D
. 2t
DL- 06-Oct- [I°
080999 01.pd 0 % |
al(
Tl
. . by
| lo1/01/1900]9/20/95  JRR | | B
[ 01/01/1900]jo/20/95  JRR || [
| 01/01/1900][3/1/05  |[CO  |[3/1/95 |
Ti
re
di
lic
. ol
55195 04.paf [03/01/1995 co 12/4/98 A
' ' in
th
S¢
m
nc
Ti
085195 04 pf |03/01/1995 FR . 12/4/98 |12
lic
DL-
069393 01.pdf|[06/23/1993 NA 12/4/98
| T | i
MLO012710539 [[09/26/2001 [|9/26/2001 ||RO 07/15/04 '(;‘f
JC

Licensee Address and Contact Information By Action

[Entry Number

[Licensee Address

https://nrctracking.ornl.gov/tlts/SearchByLicense.cfm?ID=BL&Region=All&Selected=Tru... 5/28/2008



License Search.

1625

Page 3 of 4

Engelhard Minerals and Chemicals

NA, -

1844

Engelhard Minerals and Chemicals
John Pittano '
Warren Depot

Pine Street Extension
Warren, OH, 44482
216-652-1456

2162

Engelhard Min’erals;w Chemicals
John Pittano

- {|Warren Depot

Pine Street Extensioh
Warren, OH, 44482

216-652-1456

2392

Engelhard Minerals and Chemicals

NA, -

3110

Engelhard Minerals and Chemicals

Ravenna, OH,

3413

Engelhard Minerals and Chemical Corporation, Philipp

L

45408

Department of the NAVY
Steve Doremus
NAVSEADET RASO
NWS P.O. Drawer 260

Yorktown, VA, 23691

Region Contact/Referral iInformation By Action

e e e
[t625 | Richard W. Cooper || '

[1844 |3 |[Ed Kulzer | I ]
21623 Ed Kulzer | | “ ]
5110 o — T T T
13413 |l1 Andrew J. Schwartz || | | B
45408 |3 Jamnes L. Cameron|| ]l |

https://nrctracking.oml.gov/tlts/SearchByLicense.cfm?ID:BL&Region:All&Selected=Tru... 5/28/2008



License Search

State Contact/Referral Information By Action

Page 4 of 4

Entry
Number

State||Office||Contact|[Title{[Phone

Date

Referral

Date

Response

Stal
Lice
Nun

Email comments to The WebMaster.

https://nrctracking.oml.gov/tlts/SeafchByLicense.cfm?ID=BL&Region=All&Selected:Tru..’. 5/28/2008



INTERIM DRAFT REPORT-Not for Public Distribution

Radiological Remediation and Final Status Survey
Former Monazite Sand Storage Area

Naval Stati(')n Great Lakes — Great Lakes, Illinois

Project USN 2006-009

CABRERA Project Nos. 03-3040.30
Contract No. DAAA09-02-D-0024, Delivery Order 0030

Prepared for:

< i

2y
L

s, s
ON THE

U.S: Army Field Support Command
Rock Island, Illinois

. Prepared by:
a CABRERA SERVICES
w RAD!OLOG!CAL~ ENV‘IR%N‘MENYAL‘ REMEDIATION

473 Silver Lane
East Hartford, CT 06118

April 2008



Great Lakes Naval Training Center Interim Draft Report-Not for Public Distribution
Former Monazite Sand Storage Area A Remediation and Final Status Survey

Executive Summary

Cabrera Services, Inc. (CABRERA), under contract to the United States (U.S.) Army Joint
Munitions Command (JMC), performed characterization, remedial, and final status survey
(FSS) activities within the remaining areas of the former Monazite Sand Storage Area
(FMSSA) at the Naval Station Great Lakes in Great Lakes, Illinois, hereafter referred to as the
‘Site’. The Site is shown in the Site Map presented as Figure 1.
7 Loc«)\‘}-—v

Field work performed during the 2007 calendar year was performed under previously
prepared CABRERA work plans entitled, Work Plan for the Characterization of the Recreation
and Center Tank Areas and Radiological Remediation and Final Status Survey of the North
Fence Area (CABRERA, 2004b), Work Plan for the Remediation of the Recreation and Center
Tank Areas and Site Wide Final Status Survey (CABRERA, 2004d), .and Public Private
Venture Area Remediation Addendum to Work Plan for the Remediation of the Recreation
and Center Tank Areas and Site Wide Final Status Survey (CABRERA, 2007) These Work
Plans governed all field activities performed during this project. All activities were
performed under the oversight of Naval Sea Systems Command Detachment (NAVSEADET)
Radiological Affairs Support Organization (RASO). : :

The field activities described herein were performed concurrently with the remediation field
activities within the Public Private Venture (PPV) area of the site. However, the results and
conclusions discussed in this report only apply to the Former Monazite Sand Storage Area.
The PPV area requires additional work to be completed and therefore results for these areas
will be provided under separate cover. The FMSSA includes survey units (SU) 1, 2, 3, 4, 5 as

shown on Figure 2, as well as SUs 17 and 18 (the latter two for the former soil stockpile).

Project activities performed during the most recent mobilization included:

e Gamma Walkover Surveys (GWS) in all acéessible areas;

¢ Direct-push soil coring and downhole gamma logging (DGL);

e Surface and subsurface soil sampling at systematic and biased locations;
e On-site laboratory soil preparation and gamma spectroscopy analyses;

e Development and submission of site-specific derived concentration guideline level
(DCGL) document for the Site. This document was approved by NRC Region 3 and thus
allowed a 4 picoCuries per gram (pCi/g) Thorium-232 (**Th) DCGL to be used
henceforth;

e Excavation and remediation of Site soils containing **Th greater than the DCGL,
including the soil stockpile remaining from remediation activities in the former monazite
sand storage area performed in 2004. The stockpile was leveled with a Multi-Agency
Radiation Survey and Site Investigation Manual (MARSSIM; U.S. Nuclear Regulatory
Commission [NRC], 2000) Final Status Survey (FSS) performed in two sequential 1-foot
lifts; : .

e Packaging and shipment of 102 tons of impacted excavated soils;

DAAA09-02-D-0024/30 CABRERA SERVICES, INC. Page i
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Former Monazite Sand Storage Area Remediation and Final Status Survey

e Performance of a post-remediation, MARSSIM FSS within each SU.

e Site restoration activities, including backfill of completed excavation areas.

Soils exceeding the DCGL of 4 pCi/g 22Th were packaged in 10 cubic-yard (CY) soft-sided
containers, (i.e., super-sacks). Each super-sack was found to hold approximately 8.5 tons of
soil. The super-sacks were temporarily stored on-site, then transported to a nearby railhead in
Kenosha, Wisconsin, where the containers were transloaded into gondola railcars. The wastes
were profiled for disposal at the Waste Control Specialists (WCS) facility in Andrews, Texas,
as unimportant quantities of source material (less than 0.05% by weight, or equivalent to 55
pCilg of Th). The highest concentration of ***Th identified in these soils was 32 pCi/g.

FSS activitics consisted of a 100% GWS and sample collection and analysis. Systematic and
biased sampling consisted of soil sampling from 120 locations, with samples obtained via a
direct-push rig with a macrocore sampler or through surface sampling methods.

All FSS sample results were shown to be below the Site DCGL of 4.0 pCi/g. The FSS data
indicate that the Site is suitable for release for unrestricted use. '

DAAA09-02-D-0024/30 CABRERA SERVICES, INC. - Pageii
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1.0 INTRODUCTION

CABRERA performed characterization, remediation, and FSS activities within the former
FMSSA at the Naval Station Great Lakes in Great Lakes, Illinois (hereafter referred to as the
Site). Activities during 2007 focused on areas of the Site requiring additional investigation,
remediation, and final status survey based on the results of the investigations performed in the
2003-2004 timeframe. These areas are referred to as survey units (SU) 1 through 5, 17, and
18 throughout this document. Remedial and survey activities were performed under contract
to the US Army Joint Munitions Command (JMC) and the oversight of the US Navy’s Naval
Sea Systems Command Detachment (NAVSEADET) Radiological Affairs Support
Organization (RASO).

1.1  Background

Monazite is a rare earth phosphate containing a variety of rare earth oxides particularly
cerium and thorium oxide. Thorium has wide industrial applications and has been mined as
monazite sand since the 1930’s. In 1974, the Atomic Energy Commission (AEC) granted
license #STE-8179 to Engelhard Minerals & Chemicals Corporation, authorizing the package

and shipment of a strategic pile of monazite sand from the Site. It is rep. is sand
was shipped to Holland that same year. The AEC also granted licendg #SMC-12078179, %
authorizing “Repackaging of monazite sands in U.S. Department of Transportati

approved containers.” These operations were confined to the following locations: Savannah
Army Depot, Savannah, Illinois; Army Ammunitions Plant, Ravenna, Ohio; and U.S. Navy
Administrative Command, Supply Depot (currently referred to as Naval Station Great Lakes),
Great Lakes, Illinois. This former AEC license indicated that 1,826,153 pounds of monazite
sand containing 9.226% of thorium oxide was held at the Naval Station prior to 'shi'pment off-
site. Records show that monazite sand was shipped to W.R. Grace & Company, Chattanooga,
Tennessee. The sand was shipped from Great Lakes and Savannah, Illinois from early
September through mid-October 1974; and from Ravenna from early November through mid-
November 1974. There is limited information on the extent of residual contamination
resulting from these operations. No records have been found indicating that a closeout survey
of the monazite sand storage area (current Site) was conducted, prior to CABRERA’S efforts
beginning in 2000.

1.2 Previous Site Activities

NRC Region III conducted an inspection in January of 2000, and found several locations of
elevated gamma activity on the north side of the former monazite sand storage area near the
northern boundary. Surface exposure rates of 80 microRoentgen per hour (uR/h) were
. observed along the North Fence Area northern boundary. CABRERA was contracted by the
Navy to assess the area. :

On March 8, 2000, CABRERA performed a detailed characterization which identified several
locations of elevated gamma activity, and by gamma spectroscopy, identified the presence of
22Th. CABRERA characterized the area formerly known as Tank Farm #5. The Tank Farm
was surveyed and surface soil samples were collected and analyzed for **Th. Gamma

DAAA09-02-D-0024/30 CABRERA SERVICES, INC. Page |
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radiation levels above the ambient level were identified along the north fence line in locations
between and surrounding tanks H, L, and K (see Figure 3). During the survey, six soil
samples were collected from areas where elevated gamma radiation levels were observed.
These samples were analyzed for 232Th using gamma spectroscopy. Analytical results for the
samples indicated that 2271 concentrations ranged from 0.93 pCi/g to 64.31 pCi/g, with an
average activity concentration of approximately 17 pCi/g. CABRERA also performed FSS

 activities during 2000, and released the areas surrounding the warehouse Building 8012.
‘These released SUs were part of the area referred to as the construction zone. FSSs
recommending unrestricted/restricted release were accepted by the NRC. '

During the 2003 characterization survey, soil samples were collected from the soil pile and
North Fence Area to provide information regarding chemical contaminants that could affect
disposal options. Laboratory analyses performed were in accordance with U.S. Ecology
Waste Acceptance Criteria (WAC) requirements. These analyses included a toxicity
characteristic leachate procedure (TCLP), total metals, mercury, semi-volatiles, volatiles,
chlorinated herbicides, and organochlorine pesticides. The sample analytical results were
below 40 Code of Federal Regulations (CFR) Part 261 land disposal limits, indicating that no
hazardous chemical constituents were identified. :

In 2004, CABRERA was contracted to remove the soil pile and characterize the remaining soils.
The soil pile, prior to remedial activities, covered an area approximately 100 feet by 50 feet
and was approximately 16 feet high. The soil pile was reconfigured in order to ease
remediation and to ensure uniformity between the SUs. The remediation occurred

" incrementally, as one foot lifts of soil from the pile. Each lift was evaluated as a MARSSIM

Class 1 SU prior to its removal. Most of the soil pile was suitable for release for unrestricted
use, approximately 1,730 cubic yards (cy). This soil was beneficially reused to provide
additional capping material for a nearby, on-site landfill. Approximately 70 cy of soil from
the soil pile exceeded the DCGL and were disposed off-site at the U.S. Ecology Grandview,
Idaho facility as unimportant quantities of source material. The highest concentration of 221
identified in these soil pile soils was 2.7 pCi/g.

Characterization surveys were performed on the base of the soil pile and the one foot soil
layer beneath it. 22Th concentrations ranged from -0.13 to 1.1 pCi/g. The characterization
surveys also identified elevated concentrations of 22Ra at the base and beneath the soil pile
(southeast corner), with concentrations as high as 120 pCi/g; During the sampling process,
the regnants of a ‘sound powered phone jack’ containing radium, as characterized by DoD

. personpel.@asYound below ground level near the this area of the soil pile. The elevated *°Ra

e b

results are likely due to contamination from this debris.

Additionally, the scope of CABRERA’S 2004 contract also included remediation and FSS of the
North Fence Area. Following the direction of RASO, only characterization surveys were
performed for the North Fence Area; however, these North Fence -Area characterization
surveys were performed using MARSSIM FSS guidance and were to be used to support
future North Fence Area FSS evaluations. Based on the survey results, approximately 170 cy
of North Fence Area soils exceeded the DCGL of 1 pCi/g and were disposed of off-site at the
U.S. Ecology Grandview, Idaho facility as unimportant quantities of source material. The
highest concentration of 22T identified in these soils was 8.6 pCi/g.
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As part of the removal.action, CABRERA characterized the remainder of this portion of the -
Site, with results published in a Technical Memorandum. It was estimated that an additional
1,526 cy of material required remediation. As part of the previous activities, CABRERA
performed remediation in the Center Tank Area and the area just south of the Center Tank
Area referred to as the Recreation Area. FSSs in the Center Tank Area performed by
CABRERA and scoping surveys completed by the NRC showed additional areas of
contamination above the existing clean-up goal of 1 pCi/g above background (NRC default
surface soil screening value). This included some areas at the boundary of the original
footprint remediated at a greater depth than anticipated and over a larger area than previously
identified. Additionally, the NRC identified contamination up to 20 pCi/g at the headwall of a
drainage pipe that empties into Skokie ditch. The headwall is in the northern portion of the
industrial area.

In 2006, CABRERA performed radiological surveys which were used: to develdp the
remediation approach used during these final activities. The Navy demolished Tank H and
the nearby storage building so the 2007 remediation activities could be completed.

13 Radionuclide of Concern

The ROC associated with monazite sand is natural thorium and its decay products. The
monazite stored at Site 18, was unaltered and unprocessed, thereby preserving the natural
concentrations and secular equilibrium. There is no evidence of chemical or physical
processes that would disturb this equilibrium.

Soil analysis results from the 2000 and 2004 characterization surveys (CABRERA 2000 and
2004a) confirmed the presence of 22Th, in secular equilibrium with its progeny, as the Site
ROC. Monazite sand typically contains 5-7% radioactive thorium and 0.1-0.3% radioactive
uranium. Isotopes from the thorium series naturally dominate, and while uranium series
radionuclides while expected to be present, are in concentrations low enough.to not be
considered Site ROCs. One discrete location at the Site contained Radium-226, however, it
was determined to be due to an isolated piece of equipment deposited there and not due to its
presence within natural monazite sands. For this reas@diumwas not considered a project
ROC. ‘

14 Derived Concentration Guideline Level

Historically, the DCGL used bzy CABRERA at the Great Lakes Naval facility was 1.1 pCi/g
above ambient background for “*Th. This was based on the use of the default soil screening
value for 2*Th published in NUREG-5512, Vol. 3 (NRC, 1999). This value was used at the

site between 2000 and 2007 for all characterization and remediation efforts. .

In 2007, CABRERA prepared a site-specific DCGL evaluation for the Site, which calculated a
22Th cleanup value of 4 pCi/g, based on a resident gardener scenario, to support the
remaining remediation and FSS activities at the Site. This DCGL value, with support from
JMC and RASO, was submitted to the NRC Region III and approved for use. All FSS data
evaluated herein is therefore compared to this new 4 pCi/g DCGL value. The derivation of
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this DCGL is provided in detail in the Final Site-Specific Derived Concentration Guideline
Level (CABRERA, 2007), provided in Appendix G.

1.5  Site Reference Coordinate System

The Site reference coordinate system was designed to ensure sample and measurement
locations are spatially identified such that each location is reliably reproducible. The basic
unit of the coordinate system is meters. SU grids, Site boundaries, and other survey reference
points are described by northing and easting coordinates, in meters, tied to the Illinois East
State Plane Coordinate System, North American Datum 1983. References in this report to
specific locations are of the form “xxx,xxx.x north, yyy,yyy.y east”; where Xxx,xxx.x is the
"northing coordinate in meters and yyy,yyy.y is the easting coordinate in meters.
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2.0 CHARACTERIZATION ACTIVITIES

Characterization was performed, prior to remedial activities, within SUs 3, 4, 5, 17, and 18. -
SU 2 was unable to be characterized due to the presence of a soil stockpile from previous
remedial activities with an approximate volume of 875 cy (referred to later as SUs 17 and 18).
Characterization activities consisted of GWS, systematic and biased soil sampling, DGL, and
on-site gamma spectroscopy analysis. These surveys aserved to augment those previously
collected by CABRERA between 2000 and 2004.

2.1 Gamma Walkover Surveys

As part of the characterization activities for Site 18, GWSs were performed over 100% of the
accessible surfaces in each of the SUs. The purpose of the GWSs was to identify areas of
elevated surface radioactivity. GWSs were performed using a Trimble XR-Pro and TSC 1
global positioning system (GPS) coupled to a Ludlum Model 44-10 2x2 Nal detector with a
Ludlum Model 2221 scaler/ratemeter. All GPS positional data collection was done in real
time using differential correction provided by either the satellite signal or the Coast Guard
beacon signal. The GWS was performed following MARSSIM protocol, by walking straight
parallel lines at a rate of approximately 0.5 meters per second (m/s) while moving the detector
in a serpentine motion of approximately 1 meter wide and a consistent distance of
approximately 2-4 inches above the ground surface. GWS data in gross counts per minute
(cpm) from the scaler/ratemeter was automatically logged into the GPS unit at a rate of once
per second. All GPS data was collected in U.S. State Plane Feet, Illinois East State Plane
Coordinate System, North American Datum 1983. Upon survey completion, the data was
downloaded from the GPS unit and sent to a data processing specialist for import into a
geographical information system for processing and imaging.

2.2 Soil Sampling

Systematic surface and subsurface soil samples were taken at locations determined by a
random start triangular grid-sampling pattern, in accordance with MARSSIM protocols.
Samples were collected using a direct-push rig, e.g., Geoprobe®, to a total depth of 4 fett
below ground surface, resulting in four 1-foot increments for each location. The entire core
was inspected by a field geologist, who characterized the soil types and determined the
increment level of the native soil. -

A minimum of two intervals were analyzed from each core; the top-foot increment and a
subsurface increment with the highest DGL reading. Each was prepared and analyzed in the
CABRERA on-site gamma spectroscopy laboratory using a high purity germanium (HPGe)
detector system. Those samples which exceeded the Site DCGL of 4 pCi/g were used to
identify areas which required remediation.
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3.0 REMEDIATION ACTIVITIES

Based on the results of surface and subsurface characterization soil samples, it was
determined that small areas of soil in SUs 3, 4, 5, and 18 would exceed the new Site clean-up
criterion.  Historical records indicated that some soils within SU 1 would also require
excavation and offsite disposal. GWS and on-site gamma spectroscopy analysis of excavation
support samples were used to delineate the specific areas where soil was to be removed.

3.1 SU 1 Remediation Activities

Previous historical records indicated that a “sound-powered phone jack” containing 226Ra had
been buried in the vicinity of SU 1. While no coordinates existed, there was a benchmark (a
cone) that delineated the location of the source. This position was supported by 2 x 2 Nal
counts upwards of 150,000 cpm and physical evidence such as broken glass and ‘metal.
During excavation activities, 6" lifts with an area of 3 meters x 3 meters square were executed
and soil was hand dug in the immediate vicinity of the jack. The remediated soils were live-
loaded into a SuperSack lift-liner with an excavator. An investigation sample (SU1-IN1) was
taken of the remeditated soil, which showed a 226Ra.concentration of 29.8 pCi/g. Biased
samples were also taken around the periphery of the localized excavation area to ensure the
remaining soils all met the Site release criteria.

3.2 SU 2 Remediation Activities

No remediation of soils in SU 2 were required aside from the relocation of the soil stockpile
located atop of the SU 2 soils..

33 SU 3, 4, and 5 Remediation Activities

Characterization surveys prior to and including 2007 characterization sampling identified the
areas requiring remediation within SUs 3, 4, and 5. Excavation areas were bounded using the
coordinates of soil samples with results exceeding the DCGL. The areas were then
systematically excavated until the remedial support samples all demonstrated results under 4
pCi/g.

34 SU 17 and 18 Remediation Activities

The soil stockpile generated during 2004 remediation activities was temporarily staged within
the boundaries of what was considered SU 2. As part of the 2007 remediation and FSS
activities, this stockpile was initially leveled to 2 feet high using an excavator and front-end
loader to allow two consecutive ‘lifts’ to be performed. The first 1 foot layer of the stockpile
was surveyed as SU 17 with a 100% GWS and 14 systematic soil samples collected.
Successful survey and removal of the first lift would lead to the initiation of the second lift’s
activities.

The GWS results for SU 17 showed an isolated area toward the center of the unit. Three
biased samples were collected in this area, but all were shown to be below the DGCL (max
22Th concentration of 2.18 pCi/g). '
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The GWS results for SU 18 showed a similar hotspot in the same isolated area as SU 17. The
levels of the GWS and the results of the pre-remediation biased sample (SU18-B32, 32 pCi/g)
indicated this area required remedial action. Approximnately 10 cy of soil was removed from
this area and loaded into a SuperSack lift-liner. The remainder of SU 18 was removed as

clean and set aside for use as backfill upon successful completion of FSS activities.
3.5  Waste Packaging

All areas were remediated using a 330 Caterpillar excavator and a 924 Caterpillar front-end
loader. The soils were excavated from each area and transferred directly into the bucket of
the loader for transport to a central lift-liner packaging area. The lifting frame was placed in
the central island of Vermont Court, with lift-liners placed into the frame as needed. The
loader would bring excavated soils to the lifting frame location and load the liners. Once the
liner was filled to capacity, it was zipped closed and lifted out of the frame using a 24,000-1b
forklift. The filled bags were temporarily staged at the southern end of Vermont Court, on top
of geotextile fabric. It was determined during the course of excavation activities that a single

lift-liner could hold approximately 8.5 tons of excavated soil.
3.6  Waste Shipment and Disposal

Soils exceeding the DCGL of 4 pCi/g ***Th were packaged in 10 cubic-yard (CY) soft-sided
containers, (i.e., super-sacks). Each super-sack was found to hold approximately 8.5 tons of
soil. The super-sacks were temporarily stored on-site, then transported to a nearby railhead in
Kenosha, Wisconsin, where the containers were transloaded into gondola railcars. The wastes
were profiled for disposal at the U.S. Ecology facility in Grandview, Idaho as unimportant
quantities of source material (less than 0.05% by weight, or equivalent to 55 pCl/g of 2’Th).
The highest concentration of *Th identified in these soils was 32 pCi/g.

The soils shipped during 2007 were a combination of those remediated from the FMSSA as
well as a portion of the soils remediated from within the PPV area. Since more remedial
activities are scheduled within the PPV area in 2008, a full discussion of the waste shipment
and disposal operations will not be included here. This discussion, complete with copies of
all waste manifests, will be provided with the PPV Final Closure Report.
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4.0 FINAL STATUS SURVEY ACTIVITIES

An FSS was conducted after the remedial activities were complete. All activities were
performed in accordance with the Public Private Venture Area Remediation Addendum to
Work Plan for the Remediation of the Recreation and Center Tank Areas and Site Wide Final
Status Survey (CABRERA, 2007) which was developed using MARSSIM guidelines.

4.1 Gamma Walkover Survey

As part of the FSS activities for the Site, GWSs were performed over 100% of each of the
SUs and after remediation was complete, GWS was performed over the excavation areas
within SUs 3, 4, 5, 17, and 18. Prior GWS from characterizations were also used if the area
was determined to be initially clean. In areas where the post-remediation GWS overlapped
the pre-remediation data, the two data sets were merged with the post-remediation data given
preference. :

4.2  Systematic Surface Soil Sampling

Surface soil samples (to one foot) were collected in each of the SUs. The minimum number
of systematic soil sample locations required in each of the SUs was established using
MARSSIM guidance. Surface soil samples were collected in the SUs using a systematic
triangular grid pattern with a random start point. Grid spacing was calculated for each SU
based on ‘the area of the SU. Random start point’ coordinates were established using a
computer-generated random coordinate set. Systematic sample locations are shown in Figure
4 and the FSS results are presented in Appendix C. The chain of custody was maintained for
the collected soil and the sample was transferred to the on-site laboratory.

4.3  Biased Soil Sampling

Surface soil samples were collected at biased locations to identify potential areas of elevated
radioactivity. Biased surface soil samples were collected within the excavation areas and at
previously remediated areas.

44  On-site Gamma Spectroscopy Laboratory

Following sample collection and logging, they were prepared for analysis by heating to
dryness in a conventional oven. Once dry, the soil was sieved and ground to a consistent
particle size to provide a homogeneous sample. All sieving and grinding operations were
performed(inside a hood equipped with a high-efficiency particulate air (HEPA) filtration
system. The completed -sample was then packaged for counting in a l-liter Marinelli
container.

CABRERA performed on-site gamma spectroscopy sample analyses on soil all samples
utilizing a coaxial HPGe detector. Prior to the performance of project sample analyses, the
detector was calibrated using a mixed gamma standard traceable to the National Institute of
Standards Technology (NIST).
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The gamma spectroscopy system was operated by a trained operator in accordance with
CABRERA’S Standard Operating Procedures. The operator performed spectral analysis during
each measurement, which encompassed the evaluation of spectra for problems such as peak
shift, high dead-time and other potential inconsistencies in spectral structure. A qualified
Health Physicist reviewed the integrity of the sample analysis results for each sample prior to
submittal of final results to RASO for approval. This review encompassed the analysis of
sample results for spectral energy shift, agreement between progeny activities assumed to be
in secular equilibrium, the presence of potentially unidentified radionuclides, as well as other
potential inconsistencies. Sample count times were determined to be fifteen minutes, in order
to accomplish the sufficient minimum detectable concentrations (MDCs) to meet applicable
Site clean up criterion. : '

CABRERA utilized a radionuclide library consisting of ‘radionuclides present in natural
background and “*’Cs, from global nuclear weapons testing fallout, to analyze the gamma
spectral data. Radionuclide gamma/x-ray energies and yields were extracted from the
National Nuclear Data Center NUDAT nuclear data database (version dated 22 August 2002).
CABRERA gamma spectroscopy data reported for Actinium-228 (***Ac) was used to represent
22y activity concentrations under the assumption of secular equilibrium. Thus, references to
B2Th activity concentrations herein are based on the gamma spectroscopy results of “*Ac.
The **Ac gamma lines used to infer 2**Th activity concentration are 911.2 kiloelectron volts
(keV) at 25.8% yield, 969.0 keV at 15.8% yield, and 338.3 keV at 11.3% yield, and several
additional lower yielding gamma lines. The Onsite Gamma Spectroscopy Laboratory raw
results are included as Appendix C. . '

Discussion of On-site Lab Quality Assurance and Quality Control (QA/QC) results are
presented in Section 6.0, with QC data included as Appendix D.
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5.0 - FSS RESULTS

Evaluation of the FSS data compiled within each SU was performed using the MARSSIM
Sign Test. The Sign Test was chosen since the levels of natural **Th in Site soils are at
levels considered to be negligible in comparison to the new DCGL,, of 4 pCi/g. Therefore, a
background reference area was not required for the MARSSIM FSS evaluation of the data.
The results of each SU sign test is summarized below in Table 5-1 with Sign Test Worksheets
for each SU also included in Appendix A. Plots of the GWS results from within each SU are
provided in the Figures section of this report.

51 SU1

The FSS evaluation of SU 1 encompassed the performance of a GWS -and the collection and
gamma spectroscopy analysis of 21 systematic samples. Since no contoured Z-score value

. was greater than 3.0, no bias samples were necessary in SU 1. The 22Th concentrations of
the systematic samples ranged from 0.05 to 0.99 pCi/g, averaging 0.47 pCi/g with a standard
deviation of 0.25 pCi/g. All FSS sample results for SU 1 were below the Site action level for
232Th of 4 pCi/g. This SU passed the release criteria and is thereby suitable for unrestricted
release. - '

52 SU2

The FSS evaluation of SU 2 encompassed the performance of a GWS and the collection and
gamma spectroscopy analysis of 20 systematic samples. Since no contoured Z-score value
was greater than 3.0, no bias samples were necessary in SU 2. The 22Th concentrations of
the systematic samples ranged from 0.18 to 1.37 pCi/g, averaging 0.81 pCi/g with a standard
deviation of 0.37 pCi/g. All FSS sample results for SU 2 were below the Site action level for
B2Th of 4 pCi/g. This SU passed the release criteria and is thereby suitable for unrestricted
release. '

53 SU3

The FSS evaluation of SU 3 encompassed the performance of a GWS and the collection and
gamma spectroscopy analysis of 18 systematic samples and 5 bias samples. The 22Th
concentrations of the systematic samples ranged from 0.56 to 1.70 pCi/g, averaging 0.92 with
a standard deviation of 0.32. The *’Th concentrations of the bias samples ranged from 0.67
to 3.90 pCi/g. All FSS sample results for SU 3 were below the Site action level for 22Th of 4
pCi/g. This SU passed the release criteria and is thereby suitable for unrestricted release.

54 SU4

The FSS evaluation of SU 4 encompassed the performance of a GWS and the collection and
gamma spectroscopy analysis of 21 systematic samples and 2 bias samples. The B2Th
concentrations of the systematic samples ranged from 0.27 to 1.61 pCi/g, averaging 0.75
pCi/g with a standard deviation of 0.30 pCi/g. The 22T concentrations of the bias samples
ranged from 0.82 to 1.08 pCi/g. All FSS sample results for SU 4 were below the Site action
level for 2*2Th of 4 pCi/g. This SU passed the release criteria and is thereby suitable for
unrestricted release.
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55 SUS

The FSS evaluation of SU 5 encompassed the performance of a GWS and the collection and
gamma spectroscopy analysis of 21 systematic samples and 3 bias samples. The »2Th
concentrations of the systematic samples ranged from 0.17 to 1.26 pCi/g, averaging 0.79
pCi/g with a standard deviation of 0.28 pCi/g. The 22Th concentrations of the bias samples
ranged from 0.98 to 2.39 pCi/g. All FSS sample results for SU 5 were below the Site action
level for 2**Th of 4 pCi/g. This SU passed the release criteria and is thereby suitable for
unrestricted release. '

56 SU17

The FSS evaluation of SU 17 encompassed the performance of a GWS and the collection and
gamma spectroscopy analysis of 14 systematic samples and 3 bias samples (SU17-B29, B30,
and B31). The 2Th concentrations of the systematic samples ranged from 1.01 to 1.61

pCi/g, averaging 1.36 pCi/g with a standard deviation of 0.17 pCi/g. The 22Th concentrations
of the bias samples ranged from 1.25 to 2.18 pCi/g, all below the Site DCGL for ®*Th of 4
pCi/g. This lift was removed completely as meeting the release criteria and is thereby suitable
for restricted reuse as backfill on-site.

57 SU18

The FSS evaluation of SU 18 included the performance of a GWS and the collection and
gamma spectroscog?' analysis of 14 systematic samples and one bias sample post-remediation -
(SU18-B33). The *2Th concentrations of the systematic samples ranged from 1.01 to 1.93
pCi/g, averaging 1.25 pCi/g with a standard deviation of 0.25 pCi/g. The B2Th concentration
of the bias sample was 1.43 pCi/g. All FSS sample results for SU 18 were below the Site
action level for 22Th of 4 pCi/g. This lift was removed completely as meeting the release .
criteria and is thereby suitable for restricted reuse as backfill on-site.
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Table 5-1:  FSS Summary Statistics
Survey Unit
Survey Unit Statistic
SU-1 | SU-2 | SU-3 | SU4 | SU-5 | SU-17 | SU-18

Sample Size, n 21 20 18 21 21 14! 14'

Prospective Assumed Sigma 0.60 0.60 [ 060 | 0.60 | 0.60 0.60 0.60

Sample Average 0.47 0.81 092 | 075 | 0.79 1.36 1.25
| Sample Maximum 0.99 1.37 1.70 1.61 1.26 1.61 1.93

Sample Minimum 0.05 0.18 | 056 | 027 | 0.17 1.01 1.01

Sample Retrospective Sigma 025 | 037 | 032 | 030 | 0.28 0.17 0.25

Bias Sample Maximum N/A N/A | 3.90 1.08 | 2.39 2.18 1.53

Bias Sample Minimum NA | NJA | 067 | 082 | 098 | 125 | 1.53

Sign Test Results (Pass or Fail) Pass Pass Pass Pass Pass” | Pass Pass

Notes:

~ 2. Only onc bias sample was collected for SU 18

1. The number of samples was reduced for SU-17 & SU-18 as these were the soil stockpiles from previous remediation cfforts. ﬂ

w"pgﬁwk
/
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6.0 SITE RESTORATION

Upon completion of all FSS activities, a Backfill Request Authorization Letter was submitted
to RASO .for approval. Upon concurrence from RASO that all remediation and survey
objectives had been met, each open excavation was back-filled with borrow-source gravel
back to grade level. In areas where additional investigations are planned for 2008, geotextile
fabric was used to demarcate the boundary of where successful remediation and FSS had been
completed.

Coples of each Backfill Request Letter are prov1ded in Appendlx F. 4&’“% "’(M'Zwaf
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7.0 QUALITY ASSURANCE / QUALITY CONTROL
7.1  CABRERA On-site Laboratory Quality Control Results
7.1.1 System Calibration

The CABRERA Laboratory HPGe detector was calibrated with a NIST traceable multi-line
gamma marinelii standard prior to the performance of project sample analyses. The marinelli
standard used for the system efficiency calibration consisted of a geometry identical to those
used for sample analyses, with a density approximate to the average density of the project
samples.

7.1.2  Daily Quality Control Checks

Cadmium-109 ('°9Cd) and Cobalt-60 (*Co) sources were used to perform daily Quality
Control (QC) activities. Analysis of the QC standards was performed each day sample
analyses were conducted in order to evaluate the detector performance against established
gamma spectroscopy QC criteria for the project. The QC criteria consisted of detector
resolution, using measurement of Full Width at Half Maximum, peak energy measurements,
and decay corrected activity concentration measurements. Each criterion was evaluated for
Cadmium-109 ("®Cd) at 88.1 keV and Cobalt-60 (“Co) at 1332.5 keV. Daily QC results
passed comparison criteria for each day that project sample analyses were performed. Results
for all daily QC checks are provided in Appendix D.

The Quality Control Charts show a tendency toward the end of the project (last week of
November) for a decrease in the efficiency approaching the action level. However, the results
were still within acceptable limits so the resulting data was accepted without qualification.

7.1.3 Laboratory Blanks

The CABRERA Laboratory performed blank analyses-to test analytical accuracy and to
estimate the extent of bias in the measurements. CABRERA prepared blanks consisting of a
media similar to the samples and free of radiological contamination. Blank analyses were
performed weekly in accordance with the laboratory’s written procedures. Blank sample
analysis results for 232Th were all less than the analytical MDC, indicating that laboratory
sample processing and handling did not introduce a positive bias in the sample results.

7.1.4 Laboratory Replicate Sample Analyses

CABRERA performed replicate analyses for 5% of the samples analyzed in the CABRERA
Laboratory. Replicate analyses entailed repeating the analysis of a previously analyzed
sample and comparing the results statistically using a Z-Replicate method as recommended in
Chapter 18 of the Multi-Agency Radiological Laboratory Analytical Protocols (MARLAP)
manual. Zg,, evaluates a sample result against a duplicate (or QA sample), including the
stated uncertainties of each sample. The formula for Zg, is:
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Sample—)Du licate
Z Re plicate = i . M

2 2
‘\/o-Sample +O-Dup1icale . . M ‘/Q

Where:
Sample = first sample value (original),
Duplicate = second sample value (duplicate),
Sample - = total propagated measurement uncertainty of the sample, and
Duplicate = total propagated measurement uncertainty of the duplicate

The calculated Zg,, results should be compared to a performance criteria of +2.57. Duplicate
analyses that result in a Zgpe outside of +2.57 should be investigated for possible
discrepancies in analytical precision or sources of dlsagreement within the following
assumptlons

o The sample measurement and duplicate or replicate measurement are of the same
normally distributed population;

o The standard deviations represent the true standard dev1at10n of the measured
population

Results of the CABRERA on-site Laboratory replicate evaluations for are provided in Table
7-1. All on-site laboratory replicate samples passed the requisite Z-score evaluation.

| 7. 1 .5 Off-site Laboratory Cross-Check Duplicate Analyses

Test America performed cross-check gamma spectroscopy analyses on 10% of the soil
samples collected and analyzed by the CABRERA Laboratory. Results of both laboratories
- were compared using the Z-Replicate (Zg.,) method as described in Section 7.1.4. The results
of the laboratory comparisons for all SUs are provided in Table 7-2 . Test America laboratory
data packages are included as Appendix E.

Of the samples evaluated during the off-site cross-check 10 (or 40%) were found to have a
Zrcp greater than the tolerance level of 2.57. It was later discovered that Test America utilized
only 350-g aliquot samples (out of the ~1500g provided) to perform their analyses. We feel
this sub-sampling introduced additional sample bias caused by heterogeneity within the total
volume. Depending on whether the off-site lab sampled either localized “pockets™ of
contamination (or not), their results may have been preferentially biased versus the aggregate
average reported via the entire sample mass in the on-site laboratory.

It should be noted that of these 10 failures, five had Zg, values between 2.65 and 3.27, with
very low relative 2*Th concentrations (< 2 pCi/g). These samples displayed a distribution of
both posmve and negative results, indicating only slight impact of the heterogeneity. The
remaining five had higher variation, but also higher concentrations of *2Th, which likely are
correlated with the relative impact of the heterogeneity. Although this stated failure rate is
abnormally high, CABRERA feels that it is primarily due to preparation bias and should not
attributable to the accuracy of the CABRERA Laboratory. For this reason, we feel no
additional data qualification is warranted.
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Table 7-1:  Summary of On-site Laboratory QA Replicate Sample Comparison

" Original Sample Result Replicate Sample Results ' 7-Score
_ Z- Pass/Fail
Sample ID Result Uncert Sample ID Result | Uncert | Score (<2.57)
SU1-8-PR ND L SU1-8-PR Dup ND - N/A N/A
SU1-13-PR ND - SU1-13-PR Dup 3.46E-01 0.09 N/A N/A
SU2-26-PR 7.36E-01 0.13 | SU2-26-PR Dup 7.47E-01 0.13 0.06 Pass
SU2-35-PR 9.62E-01 0.11 | SU2-35-PR Dup 8.87E-01 | . 0.12 0.45 Pass
SU3-52-1 1.12E+00 0.17 | SU3-52-1Dup 9.79E-01 0.16 0.61 Pass
SU3-58-1 6.22E-01 0.11 | SU3-58-1 Dup 5.19E-01 0.13 0.59 Pass
SU4-71-1 ~ 8.13E-01 0.16 SU4-71-1 Dup 6.32E-01 0.15 0.84 Pass
SU4-75-1 ND - SU4-75-1 Dup ND - N/A N/A
SU4-79-1 1.05E+00 0.15 SU4-79-1 Dup 1.01E+00 0.15 0.18 Pass
SU5-85-1 | 7.48E-01 0.18 | SU5-85-1 Dup ND - N/A N/A
SU5-91-3 6.51E-01 0.13 | SU5-91-3 Dup 729E-01 | 0.13 0.42 Pass
SU5-93-2 1.02E+00 0.17 | SUS-93-2 Dup 9.93E-01 0.16 0.14 Pass
SUs-101-2 8.51E-01 0.15 | SU5-101-2 Dup 8.34E-01 0.14 0.08 Pass
SUS-104-1 1.18E+00 0.17 SU5-104-1 Dup 1.14E+00 0.18 0.16 Pass -
SU5-105-1 5.83E-01 0.16 | SU5-105-1 Dup 5.20E-01 0.15 0.30 Pass
SU5B-052 PR | 9.83E-01 0.13 | SU5B-052PRDup | 9.59E-01 0.14 0.13 Pass
SU17-05-1 1.18E+00 0.13 SU17-05-1 Dup 1.18E+00 0.15 0.01 Pass
SU17-10-1 1.61E+00 | 0.18 | SU17-10-1-Dup 1.30E+00 | 0.17 1.26 Pass
SU17-14-1 1.01E+00 0.13 SU17-14-1-Dup 9.96E-01 0.14 0.07 Pass
SU17-B29-1 1.25E+00 0.15 SU17-B29-1 Dup 1.34E+00 0.14 0.44 Pass
SU18-07-1 1.07E+00 0.16 SU18-07-1 Dup 1.03E+00 0.16 0.18 Pass
SU18-11-1 1.01E+00 0.15 SU18-11-1 Dup 1.15E+00 0.15 0.68 Pass

Note: ND = Not Detected
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Table 7-2:  Comparison of On-site Lab Results with Off-site Laboratory QA Results

Off-site Lab On-site Lab Z-Score
Sample Results Sample Results Z- Pass/Fail

Sample ID Result | Uncert | Result | Uncert Score (<2.57)
SU1-14-PR 0.80 0.15 0.99 0.08 1.11 Pass
SU2-25-PR 0.98 0.11 1.29 0.07 2.36 Pass
SU2-31-PR 1.00 0.13 0.98 0.06 0.14 Pass
SU3-43-1 1.48 0.15 1.70 0.12 1.13 Pass
SU3-52-2 1.10 0.16 1.36 0.10 1.39 _Pass
SU3-55-1 1.20 0.12 1.59 0.08 2.73 Fail
SU3B-049 PR 4.60 0.26 3.90 0.11 2.53 Pass
SU4-64-2 1.00 0.11 1.63 0.10 4.32 Fail
SU4-65-1 0.63 0.10 1.11 0.09 3.57 Fail
SU4-67-2 1.11 _0.14 1.03 0.08 0.50 Pass

1 SU4-76-1 1.13 0.13 1.61 0.09 3.05 Fail
SU4-79-3 1.07 0.12 1.24 0.08 1.20 Pass
SUS-88-1 0.74 0.12 1.15 0.08 2.83 Fail
SU5-93-1 1.12. 0.18 1.13 0.10 0.06 | Pass
SUS-93-2 1.11 0.16 1.02 0.09 0.48 Pass
SUS-103-1 1.41 0.13 1.10 0.09 1.97 Pass
SUSB-054 PR 3.04 0.22 2.39 0.11 2,65 Fail
SU17-07-1 | 1.41 0.14 1.58 0.09 1.04 Pass
SU17-10-1 1.47 0.17 1.61 0.09 0.75 Pass
SU17-12-1 1.68 0.19 1.60 0.09 0.40 Pass
SU17-B30-1 4.16 0.32 2.18 0.09 5.98 Fail
SU18-04-1 1.08 0.15 1.59 0.09 2.95 Fail
SU18-06-1 2.62 0.20 1.93 0.08 3.27 Fail
SU18-B32-1 40.10 1.45 32.18 0.35 5.31 Fail
SU18-B33-1 2.05 0.24 1.53 0.16 1.79 Pass

Note: All results in pCi/g
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7.2 Field Instrumentation QC Results

Data collection activities were performed in accordance with written procedures and/or
protocols in order to ensure consistent, repeatable results. The Field Site Manager ensured
that individuals were appropriately trained to use project instrumentation and other
equipment, and that instrumentation met the required detection sensitivities.

7.2.1 Calibration Requirements

Radiological instruments were used to scan soil surfaces, equipment, personnel, and clothing
for radiological contamination. Current calibration/maintenance records were kept on-site for
review and inspection (included in Appendix B). The records include, at a minimum, the

following:

e equipment identification (model and serial number)
e manufacturer
o date of last calibration

e calibration due date

Instrumentation was maintained and calibrated to manufacturers’ specifications to ensure that
required traceability, sensitivity, accuracy and precision of the equipment/instruments were
maintained. Instruments were calibrated at a facility possessing appropriate NRC and/or
Agreement State licenses for performing calibrations using NIST traceable sources. Copies of
these calibration certificates are included in Appendix B.

7.2.2  QC Source and Background Checks

Prior to daily use, instruments were QC checked by comparing the instruments’ response to a
designated radiation source and to ambient background. Prior to the commencement of field
operations a reference location was used for performance of these checks. Background
checks were performed in an identical fashion with the source removed. At the start of the
field activities, this procedure was repeated ten times to establish an average instrument
response.

During QC checks, instruments used to obtain qualitative radiological data were inspected for
physical damage, current calibration, and erroneous readings in accordance with applicable
procedures and protocols. _ 4 o

Instrument response to the designated QC check source was evaluated against the average
established at the start of the field activities. Performance criteria of + 20% of this average
-were used as an investigation action' level for qualitative field instruments, such as a Ludlum
44-20 3x3 Nal, a 44-9 Geiger-Muller.(GM) detector, and a Ludlum 43-93 dual-phosphor
scintillator probe. A

Performance criteria of + 2 sigma as vestigation level and + 3 sigma as an action level
were used for quantitative instrument@those used for reporting or release data. These

41
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instruments included the stationary smear counting instruments (Ludlum 2929 with a 43-10-1
probes).

During this work evolution, several Ludlum 2929 smear counters were used (see QC sheets in
Appendix B). One of the instruments was incorrectly diagnosed as failing due to upward
trends in detector count rates, causing daily QC failures. However, it was determined that the
increases in background were from increases in monazite sand inventory in stored samples in
the room below. These samples were contributing to elevated ambient background dose rate
in the counting room. Once this was determined, the samples were moved, and the
instruments were restored to a normal operating condition. All QC checks were within the
established performance criteria as shown on control charts, included as Appendix B to this
report. '

7.3  GPS Daily Field Checks

At the start of the field effort the average easting and northing GPS position data was also
established. These checks were always performed at the same location and were logged in the
GPS unit. During subsequent routine checks, GPS position data was compared to the
established averages. All measurements were within the criteria, as shown on control charts
included as Appendix B to this report.
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8.0 CONCLUSION

CABRERA performed characterization, remediation, and FSS activities within the former
FMSSA at the Naval Station Great Lakes in Great Lakes, Illinois. Activities performed
included GWS in all accessible areas, direct-push soil coring and DGL to characterize soils at
depth, surface and subsurface soil sampling at systematic and biased locations, and on-site
preparation and analysis of samples in a field gamma spectroscopy laboratory.

CABRERA also developed and submitted a site-specific DCGL document for the Site to NRC
Region 3. This document was approved for use and thus allowed a 4 pCi/g 22Th DCGL to be
used for FSS purposes. This value replaced the former NRC SSV as-the Site DCGL (1.1
pCi/g 22Th above background).

Remediation of contaminated soils at the Site led to the packaging and shipment of 102 tons '
of impacted excavated soils to WCS in Andrews, Texas, as unimportant quantities of source
material (less than 0.05% by weight, or equivalent to 55 pCi/g of 232Th). Soft-sided ‘Super
Sack” lift liner containers were used for all waste packaging activities. As these lift-liners
were sealed, each was temporarily stored in a central location on-site until they could be
transported to a nearby railhead in Kenosha, Wisconsin. -The lift-liners were then trans-loaded
into gondola railcars and manifested to WCS. The highest concentration of 2**Th identified in
the remediated soils was 32 pCi/g.

FSS activities consisted of a 100% GWS and sample collection and analysis. Systematic and
biased sampling consisted of soil sampling from 120 locations, with samples obtained via a
direct-push rig with a macrocore sampler or through surface sampling methods. All FSS
sample results were shown to be below the Site DCGL of 4.0 pCi/g. The FSS data indicate
that the SUs investigated within the FMSSA are suitable for release for unrestricted use.
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SURVEY UNIT DATA SUMMARY & SIGN TEST WORKSHEET

Year 2007
Survey Unit # |
MARSSIM
Classification 1 Th-232 DCGLy (pCilg)] 4.0
Th-232
MDA DCGLw- Sign Test
Sample ID Gross Result (pCi/g) (pCi/g) Result Parameter'
SUI-1-PR 0.36 +-0.16 0.34 3.64 1
SU1-2-PR 0.42 +--0.11 0.16 3.58 B
SU1-3-PR 0.31 +/- 015 0.32 3.69 1
SU1-4-PR 0.05 +/- 0.14 0.30 3.95 1
SU1-5-PR 0.69 +-  0.12 0.22 3.31 1
SU1-6-PR 0.25 +/-  0.09. 0.14 3.75 1
SU1-7-PR 0.69 +- 0.11 0.19 3.31 1
SU1-8-PR 0.10 +/-  0.09 0.20 3.90 i
SU1-9-PR . 0.69 +/- Q.11 0.19 3.31 1
SU1-10-PR 0.38 +/-  0.09 0.16 . 3.62 1
SUI-11-PR 0.66 +-  0.12. 0.15 3.34 1
SU1-12-PR 0.34 +/-  0.14 0.31 . 3.66 1
SU1-13-PR 0.36 +- 0.16 0.34 3.64 1
SUI-14-PR 099  +- 0.6 0.27 3.01 1
SU1-15-PR 0.71 +/- 0.10 0.24 3.29 1
SUI1-16-PR 0.53 +/-  0.19 0.40 3.47 |
SU1-17-PR 0.41 +/-  0.09 0.15 3.59 1
SUI-18-PR 0.31 +/-  0.19 041 3.69 1
SU1-19-PR 0.82 +- 0.12 0.21 3.18 1
SU1-20-PR 0.18 +/-  0.13 0.28 3.82 1
SUI-21-PR 0.64 +- 022 |' 047 3.36 1
Mean 0.47 Sign Test Statistics
Median 0.41
Min 0.05 Sum of Positive Signs 21
Max 0.99 Sign Test Critical Value for N = 21 14
Std Dev (1 0) 0.25 Survey Unit Evaluation
Notes: ' If Th-232 result > DCGLw, then Sign = -1, otherwise Sign ='1
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SURVEY UNIT DATA SUMMARY & SIGN TEST WORKSHEET

Year 2007
Survey Unit # 2
MARSSIM
Classification 1 Th-232 DCGLy 4.0
Th-232
DCGLw- Sign Test
Sample ID Gross Result (pCi/g) MDA (pCi/g) Result Parameter!
SU2-22-PR 0.59 +/- 0.11 0.19 3.41 1
SU2-23-PR 034  +- 0.10 0.18 3.66 1
SU2-24-PR 0.32 +/- 0.17 0.37 3.68 1
SU2-25-PR 1.29 +/- 0.14 0.23 2.71 1
SU2-26-PR 0.74 +/- 0.13 0.24 3.26 1
SU2-27-PR 1.10 +/- 0.13 0.18 2.90 1
SU2-28-PR 0.56 +/- 0.10 0.17 3.44 1
SU2-29-PR 0.24 +/- 0.16 0.34 3.76 1
SU2-30-PR 0.79 +/- 0.12 0.21 3.21 1
SU2-31-PR 0.98 +/- 0.12 0.17 3.02 1
SU2-32-PR 1.16 +/- 0.14 0.29 2.84 1
SU2-33-PR 0.18 +/- 0.06 0.15 - 3.82 1
SU2-34-PR 0.63 /- 0.10 0.18 '3.37 1
SU2-35-PR 0.96 +/- 0.11 0.22 3.04 1
SU2-36-PR 0.95 +/- 0.13 0.20 3.05 1
SU2-37-PR 1.33 +/- 0.15 0.23 2.67 1
SU2-38-PR 0.80 +/- 0.12 0.22 3.20 1
SU2-39-PR 0.68 +/- 0.11 0.23 3.32 1
SU2-40-PR 1.37 +/- 0.22 0.37 2.63 1
SU2-41-PR 1.23 +- 0.14 0.19 2,77 1
Mean 0.81 Sign Test Statistics
Median 0.80
Min 0.18 Sum of Positive Signs 20
Max 1.37 Sign Test Critical Value for N=20 14
Std Dev (1 o) 0.37 Survey Unit Evaluation

Notes: ' If Th-232 result > DCGLw, then Sign = -1, otherwise Sign = 1
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SURVEY UNIT DATA SUMMARY & SIGN TEST WORKSHEET

Year 2007
Survey Unit # 3
MARSSIM .
Classification 1 Th-232 DCGLy 4.0
Th-232
MDA DCGLw- . Sign Test
Sample ID Gross Result (pCi/g) (pCi/g) Result Parameter’
SU3-42-1 069 +- 0.3 0.23 3.31 1
SU3-43-1 170 +- 0.23 0.44 2.30 1
SU3-44-1 121 +- 016 0.32 2.79 1
SU3-45-1 1.07 - +- 0.18 0.28 2.93 1
SU3-46-1 066 +- 0.4 0.25 3.34 1
SU3-47-1 084 +- 012 0.28 3.16 1
SU3-48-1 101  +- 015 0.26 2,99 1
SU3-49-1 057 +- 012 0.20 3.43 1
SU3-50-1 072  +- 017 0:27 3.28 1
SU3-51-1 093 +- 0.6 0.26 3.07 1
SU3-52-1 .12 +- 017 0.25 2.88 1
SU3-53-1 084 +- 0.4 0.22 3.16 1
SU3-54-1 087 +- 017 0.32 3.13 1
SU3-55-1 159 +- 0.6 025 | 241 1
SU3-56-1 079 +- 015 0.26 3.21 1
SU3-57-1 071 +- 013 0.23 3.29 1
SU3-58-1 062 +- 0.1 0.22 3.38 1
SU3-59-1 056 +- 013 0.22 3.44 1
Mean 0.92 Sign Test Statistics
Median 0.84
Min 0.56 . Sum of Positive Signs 18
Max| 170 Sign Test Critical Value for N=18 12
StdDev(1o)] 032 Survey Unit Evaluation

Notes: ' If Th-232 result > DCGLw, then Sign = -1, otherwise Sign =1
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SURVEY UNIT DATA SUMMARY & SIGN TEST WORKSHEET

Year 2007
Survey Unit # 4
MARSSIM
Classification 1 Th-232 DCGLy 4.0
Th-232
MDA DCGLw- Sign Test
Sample ID Gross Result (pCi/g) (pCi/g) Result Parameter’
SU4-62-1 054  +/- 0.15 028 - 3.46 1 '
SU4-64-1 096  +- 0.14 0.24 3.04 1
. SU4-65-1 .11 H- 0.18 0.25 - 2.89 1
SU4-66-1 0.61 +/- 0.13 0.23 3.39 1
SU4-67-1 0.94 +/- 0.15 0.25 3.06 1
SU4-68-1 0.68 +/- 0.16 0.26 3.32 1
SU4-69-1 0.27 +/- 0.12 0.21 3.73 1
SU4-70-1 0.99 +/- 0.17 0.31 3.01 1
SU4-71-1 081 +- 016 0.30 3.19 1
" SU4-72-1 0.92 +/- 0.15 ‘ 0.25 3.08 1
SU4-73-1 0.78 +/- 0.17 033 = 3.22 1
SU4-74-1 0.59 +/- 0.14 028 341 1
SU4-75-1 067 t- 0.00 0.66 3.33 1
SU4-76-1 1.61 +/- 0.17 0.28 239 1
SU4-77-1 0.68 +/- 0.13 0.21 3.32 1
SU4-78-1 0.66 +/- 0.15 0.31 3.34 1
SU4-79-1 1.05 +/- 0.15 0.25 2.95 1
SU4-80-1 0.42 +/- 0.00 0.48 3.58 1
SU4-81-1 0.45 +/- 0.15 0.26 3.55 1
SU4-82-1 0.69 +/- 0.12 0.22 3.31 1
SU4-83-1 0.34 +/- 0.13 0.22 3.66 1
Mean 0.75 Sign Test Statistics
Median 0.68 .
Min 0.27 Sum of Positive Signs 21
Max 1.61 Sign Test Critical Value for N=21 14
otd Dev (I o) 0.30 Survey Unit Evaluation

Notes: ' If Th-232 result > DCGLw, then Sign = -1, otherwise Sign = 1

Appendix A Cabrera Services, Inc. . . Paged of 7



Great Lakes Naval Training Centér ' | Draft - Not for Public Distribution
Former Monazite Sands Storage Area Remediation and Final Status Survey

SURVEY UNIT DATA SUMMARY & SIGN TEST WORKSHEET

Year 2007
Survey Unit # 5
MARSSIM
Classification 1 . Th-232 DCGLy 4.0
Th-232
MDA DCGLw- Sign Test
Sample ID Gross Result (pCi/g) (pCi/g) Result Parameter'
SU5-84-1 078  +/- 0.12 0.22 3.22 1
SU5-85-1 0.75 +/- 0.18 0.23 3.25 1
SU5-86-1 066  +/- 0.16 0.25 3.34 1
SU5-87-1 0.84 +- " 0.15 0.23 3.16 1
SU5-88-1 - 115 +/- 0.16 0.29 2.85 1 \
SU5-89-1 0.55 +- 0.12 0.23 3.45 1
SUS-90-1 058 +/- 0.16 0.31 3.42 1
SUS5-91-1 073  +/- 0.14 0.24 3.27 1
SUS5-92-1 0.17 +/- 0.00 0.33 3.83 1
SU5-93-1 113 +- 0.19 0.35 2.87 1
SUS5-94-1 092  +/- 0.16 0.28 3.08 1
SU5-95-1 094  +/- 0.18 0.30 3.06 1
SU5-96-1 0.98  +- 0.18 0.36 3.02 1
SU5-97-1 046  +/- 0.00 0.51 3.54 1
SUS5-98-1 0.63 +/- 0.00 0.46 3.38 1
SU5-100-1 1.26  +/- 0.18 0.29 2.74 1
SUS-101-1 057 +/- 0.15 0.24 3.43 1
SU5-102-1 070  +/- 0.13 - 0.26 3.30 1
SUS-103-1 .10 +/- 0.18 0.33 2.90 1
SUS-104-1 1.18 +/- 0.17 0.27 2.82 1
SUS5-105-1 0.58  +/- 0.16 0.26 3.42 1
Mean 0.79 Sign Test Statistics
Median 0.75 . .
Min 0.17 Sum of Positive Signs 21
Max 1.26 Sign Test Critical Value for N=21 14
StdDev(To]| 0.28 Survey Unit Evaluation

Notes: ' If Th-232 result > DCGLw, then Sign = -1, otherwise Sign = 1
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SURVEY UNIT DATA SUMMARY & SIGN TEST WORKSHEET

Year 2007
Survey Unit # 17
MARSSIM .
Classification 1 _ Th-232 DCGLy 4.0
Th-232
MDA DCGLw- Sign Test
Sample ID Gross Result (pCi/g) (nCi/g) Result Parameter'
SU17-01-1 144 +- 015 0.17 2.56 1
SU17-02-1 1.39 +/- 0.13 0.25 2.61 1
SU17-03-1 - 1.27 +/- 0.16 0.23 2.73 1
SU17-04-1 1.38 +/- 0.14 0.25 2.62 1
SU17-05-1 1.18 +/- 0.13 0.24 2.82 1
SU17-06-1 1.40 +/- 0.13 0.24 2.60 1
SU17-07-1 1.58 +/- 0.18 0.25 242 1
SU17-08-1 134 +- 016 | 02 | 266 1
SU17-09-1 125 +- 0.3 0.28 2.5 1
SU17-10-1 1.61. +/- 0.18 0.27 . 2.39 1
SU17-11-1 1.20 +/- 0.15 0.23 2.80 1
SU17-12-1 1.60 +/- 0.18 0.28 2.40 1
SU17-13-1 1.41 +/- 0.17 0.33 2.59 1
SuU17-14-1 1.01 +- 0.13 0.20 2.99 1
Mean 1.36 Sign Test Statistics
Median 1.38
Min 1.01 Sum of Positive Signs 14
Max 1.61 Sign Test Critical Value:‘for N=14 10
StdDev(10)] 0.17 Survey Unit Evaluation

Notes: ' If Th-232 result > DCGLw, then Sign = -1, otherwise Sign = 1
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SURVEY UNIT DATA SUMMARY & SIGN TEST WORKSHEET

Year 2007
Survey Unit # 18
MARSSIM _
Classification 1 Th-232 DCGLy 4.0
Th-232
MDA DCGLw- Sign Test
Sample ID Gross Result (pCi/g) (pCi/g) Result Parameter’
SU18-01-1 1.39 +/- 0. 1? 0.25 2.61 1
SU18-02-1 117 +- 015 . 0.23 2.83 1
SU18-03-1 1.14 +/- 0.15 0.29 2.86 1
SU18-04-1 1.59 +/- 0.17 0.25 241 1
SU18-05-1 126  +- 0.15 0.23 2.74 1
SU18-06-1 1.93  +/- 0.16 0.27 2.07 1
SU18-07-1 1.07  +/- 0.16 0.22 2.93 1
SU18-08-1 137 +- 0.15 0.29 2.63 1
SU18-09-1 1.15  +/- 0.15 0.26 . 2.85 1
SU18-10-1 102 +/- 0.14 0.23 2.98 1
SU18-11-1 1.01 +/- 0.15 0.25 2.99 1
SU18-12-1 110 +- 015 0.23 2.90 1
SU18-13-1 1.14 +- 0.15 0.23 2.86 1
SU18-14-1 .17 +- 0.15 - 0.23 2.83 1
Mean 1.2§ Sign Test Statistics
Median 1.16
Min 1.01 Sum of Positive Signs 14
Max 1.93 Sign Test Critical Value}or N=14 10
StdDev(To)| 0.25 Survey Unit Evaluation

Notes: ' If Th-232 result > DCGLw, then Sign = -1, otherwise Sign = 1
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Morris, William J CIV SEA 04 04N

From: Morris, William J CIV SEA 04 04N

Sent: _ Tuesday, January 15, 2008 3:47 PM

To: 'Horton, Dave CIV USA AMC'

Cc: Doremus, Steve W CIV SEA 04 04N; Lowman Laurie L CIV SEA 04 04N

Subject: RE: WP-019548 Approval of the GLNTC waste stream >> re: Great Lakes Monazite Sand

In reviewing NUREG 1717, the highest exposures occur during dust generating operations.
The NRC Safety Evaluation Report concludes that the AEC licenses were issued to package
and ship the monazite sand. The packaging and shipment include operations that would
generate dust. The licenses were issued for short periods only during loading and
packaging operations. Consequently, the monazite sands (the material) was not licensed,
just the operations that would generate dust and exposure.

William J. Morris, CHP
NAVSEADET RASO

Office 757-887-4692
Desk 757-887-7741

FAX 757-887-3235

----- Original Message-----

From: Horton, Dave CIV USA AMC (mailto:david.r.horton@us.army.mil]

Sent: Tuesday, January 15, 2008 13:37

To: Morris, William J CIV SEA 04 04N

Cc: JWeismann@cabreraservices.com; Fillingame, Wade; Eberlin John; Doremus, Steve W CIV
SEA 04 04N; Lowman, Laurie L CIV SEA 04 04N; Faust, Nancy CIV USA AMC; Horton, Dave CIV
Usa AMC

Subject: FW: WP-019548 Approval of the GLNTC waste stream >> re: Great Lakes Monazite Sand
Importance: High

Bill,

For waste acceptance/profiling purposes, the disposal site, WCS is asking whether the
material is licensed or if it ever was licensed.

Let me know from your standpoint what you think the answer should be.
Before I read what Joe Weismann said below, I had provided the following answer.

I do not think that WCS would have a problem with hearing that it once was licensed, but
that it is no longer covered by a license. Let us know your thoughts on this.

My previous response to the question:

You are correct. The date the license was terminated I think is in the historical report
or one of the other project documents. Let me know if you can not find it.

I would maybe add to that sentence the following: The material is not currently covered
by any NRC or agreement state license.

David Horton
(309) 782-1759 DSN 793-1759

————— Original Message-----

From: Weismann, Joe [mailto:JWeismann@cabreraservices.com]
Sent: Tuesday, January 15, 2008 11:15 AM

To: Fillingame, Wade; Eberlin John; Horton, Dave CIV USA AMC
Subject: RE: WP-019548 Approval of the GLNTC waste stream
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All;

I found the following language in a previous WP (from the HSA):

"On July 12, 1974, the Atomic Energy Commission (AEC) granted a license (License No.
SMC-12078179) to Engelhard Minerals & Chemicals Corporation, authorizing "Repackaging of
monazite sands in DOT approved containers." These operations were confined to the
following locations:

Savannah Army Depot, Savannah, Illinois; Army Ammunitions Plant, Ravenna, Ohio; and U.S.
Navy Administrative Command, Supply Depot (currently referred to as Naval Station Great
Lakes), Great Lakes, Illinois. The former AEC license indicated that 1,826,153 pounds of
monazite containing 9.226% of thorium oxide was held at the Naval Station prior to its
assumed shipment offsite. Records show that monazite sand was shipped to W.R. Grace &
Company, Chattanooga, Tennessee. No records have been found indicating that a closeout
survey of the monazite sand storage area (current Site) was conducted, excluding Site
surveys performed by Cabrera."

This indicates to me that the license pertained only to packaging and .shipping (for DOT
compliance and accountability). If there was no radioactive materials storage license in
place at GLNTC for these sands, then I think we can answer 'No' to the "was this material
ever licensed?" question. However, there's the source material exemption (unimportant
guantities) that we can use if WCS continues to be difficult. We'd just have to show that
it's < 0.05% by mass.

-Joe

Joe Weismann, CHP
Cabrera Services, Inc.
29 Railroad Ave.
Middletown, NY 10940
(v) 845-956-0095

(f) 845-956-0277

(m) 914-489-6128

From: Fillingame, Wade

Sent: Tuesday, January 15, 2008 11:59 aM

To: Weismann, Joe; Eberlin John; 'Horton, Dave CIV USA AMC'
Subject: FW: WP-019548 Approval of the GLNTC waste stream

Please see the question below regarding licensing of the material. I need to make sure we
give the correct answer on this one.



I think the answer is:

The material was licensed by the AEC, the AEC license was terminated in {need date}.

material is not currently subject to any license.

Please confirm

----- Original Message-----

From: Kathy Purvis [mailto:kpurvis@wcstexas.com]
Sent: Tuesday, January 15, 2008 11:39 aM

To: Fillingame, Wade

Subject: WP-019548 Approval of the GLNTC waste stream

Please read below. We need to add the Th-232 to the profile so it can be sent to the

state. Also, was the waste ever licensed? Thank you.

Kathy Purvis

Customer Service Representative

Waste Control Specialists, LLC

(505) 394-4300, Ext. 187

kpurvis@wcstexas.com

————— Original Message-----

From: Bill Dornsife {mailto:BDornsife@VALHI.NET]
Sent: Monday, January 14, 2008 4:41 PM

To: Kathy Purvis
Subject: RE: WP-019548 Approval

Probably should put the Th-232 on the profile as inferred from the
Ac-228 since this is the radionuclide of concern. The rest looks fine.

The only other question to address is whether the material was ever licensed.

From: Kathy Purvis [mailto:kpurvis@wcstexas.com]
Sent: Mon 1/14/2008 2:55 PM

To: Bill Dornsife

Subject: WP-019548 Approval

Attached information is the 1lst of 3 emails.

Kathy Purvis )
Customer Service Representative
Waste Control Specialists, LLC
(505) 394-4300, Ext. 187
kpurvis@wcstexas.com

The





